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ABSTRACT 
AN EXPLORATORY STUDY OF THE INTERRELATIONSHIPS AMONG 
VARIABLES WHICH IMPINGE ON COGNITIVE/LEARNING STYLES 
(May i 1984) 
Elizabeth J. Tenore 
Directed by: Dr. William Lauroesch 
Using community college students enrolled in a 
competency-based psychology course, the investigator studied 
the interrelationships among three tests of cognitive/learn¬ 
ing styles: (1) Group Embedded Figures Test; (2) Kolb Learn¬ 
ing Style Inventory; (3) Tenore Learning Style Assessment 
Inventory. The relationships among these measures as they 
related to student characteristics were also investigated. 
The student characteristics included achievement (as 
measured by grade in the psychology course, cumulative grade 
point average, grade point average within subject disci¬ 
pline) , semester hours of credit completed, ethnic origin 
(American or ESL), age, and sex. 
Results indicate that the three assessment instru¬ 
ments are unrelated. The measures appear to be tapping 
different aspects of cognitive/learning styles. In examxn- 
ing the relation of the various elements of the instruments 
to selected student variables, the investigator found low 
correlations. 
iv 
The findings of this study suggest that in the wide¬ 
spread practice of categorizing and labeling types of learn¬ 
ing style, operational definitions are not uniform. 
v 
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CHAPTER I 
THE PROBLEM AND ITS SETTING 
Background 
In the past ten years there has been renewed interest 
in cognitive psychology in general and cognitive style in 
particular. Publications of the 1970's such as those of 
Brody (1972), Goldstein and Blackman (1978), Kogan (1976), 
Landfield (1977), McKeachie (1976), and Messick et al. 
(1976), all reflect this renewed interest and emphasis on 
cognitive psychology. During the same period, publications 
by Bieri (1971), Coop and Sigel (1971), Suedfield (1971), 
Kogan (1973, 1976), and Messick et al. (1976) confirm the 
use of the term cognitive style as a hypothetical construct 
to explain the process of mediation between stimuli and 
responses. More recently, the publications of Darley et 
al. (1981), Davidoff (1981), Hjelle and Ziegler (1981), 
Houston et al. (1981), and Rathus (1981) support the empha¬ 
sis on structure and the definition of cognitive style. 
Over the years, there have been thousands of studies 
done involving cognitive style variables. Among the cogni¬ 
tive style proponents, Herman A. Witkin (field-dependence/ 
independence testing) , has been the most extensively studied 
(Witkin, Moore, Goodenough, and Cox, 1977). Using the 
Witkin approach, during the period from 1954 through 1976 
1 
2 
there were some 2900 published papers and reports based on 
studies concerned with field-dependence/independence. These 
were listed and categorized by Witkin and his co—workers 
(197 3, 1976, 1977) . 
Added to the problem of numbers was the range of dimen¬ 
sions of different theoretical perspectives in the research 
approaches. For example, Goldstein and Blackman (1978) in¬ 
dicate that forty-three studies, made between 1956 and 1976, 
related two or more tests (developed from different theoreti 
cal perspectives) of cognitive style in such dimensions as 
authoritarianism and dogmatism, cognitive complexity, inte¬ 
grative complexity, field-dependence/independence, plus all 
of these in various combinations. 
It is important to note that Witkin's interest in cog¬ 
nitive style can be traced back to 1942. At that time, he 
held a rather narrow view which focused on factors that 
related to perception of the upright (Witkin et al., 1954). 
As he learned more via his research, his concepts expanded 
until we find him using this definition of cognitive style: 
"... the characteristic, self-consistent modes of func¬ 
tioning which individuals show in their perceptual and in¬ 
tellectual activities. These cognitive styles are mani¬ 
festations in the cognitive sphere of still broadened dimen 
sions of personal functioning which cut across diverse 
psychological areas." Even this change in focus has 
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contributed to a basic confusion about what was studied, 
with what, by whom and from what point of view. 
Cognitive style inquiry is further complicated by the 
fact that over time, researchers have modified the basic 
measures which make the comparison of results of the vari¬ 
ous studies difficult. Also, some researchers, such as 
Kogan (1973, 1976), have pointed to the fact that Witkin's 
work is more in tune with measures of ability rather than 
with measures of problem-solving style. One other area of 
concern that is expressed in the literature is that many 
investigators have used the Witkin approach but not with 
field-dependence/independence as the central concern in 
their research. Goldstein and Blackman (1978), for instance, 
acknowledge this when they indicate that their review of re¬ 
prints of studies employing measures of field-dependence 
was actually concerned with the dependent variable being 
investigated rather than with field-dependence/independence. 
As one attempts to trace the development of cognitive 
style concepts among the various researchers during this 
period, one finds that Witkin dominates the research and 
that there exists in the literature the confusion mentioned 
previously. Regardless, there has been a strong support for 
the Witkin model, especially in educational settings. 
Concurrently, a number of other people were working 
on various approaches to "cognitive style" and "learning 
style" during the 1970's. Frequently, the terms are used 
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interchangeably and often the definition of the same term 
differs widely, as does the theoretical orientation. The 
various approaches have produced the following variety of 
models: 
- physiological models which grew out of right/left 
brain research produced by Bogen (1969); his asso¬ 
ciations with the psychological approaches of 
Ornstein (1972) suggest educational applications 
and outcomes; 
- psychological models, such as that of Kolb (1976), 
which combine the concepts of the styles or traits 
of Carl Jung (1921) with an experiential learning 
theory consistent with the concepts of the struc¬ 
ture of human cognition; 
- mixed models, such as that of McCarthy (1980), which 
mix the Bogen/Ornstein and Torrence studies of the 
brain and laterality and creative thinking with the 
learning style approach of Kolb; 
- mathematical models like that of Hill (1972), who 
postulated that a learner's cognitive style is 
determined by the unique way the person seeks meaning 
in the four areas of the theoretical, cultural, in¬ 
ferential, and memory, as these then combine in a 
Cartesian product; 
- educational models, such as that of Tenore (1979), 
which incorporate bio-social-psychological models 
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of human behavior with a modified version of the 
Hill assessment technique. 
Unlike the 1970's cognitive style researchers first 
described, this second group of 1970's investigators gener¬ 
ally were not rigorous in their approaches to the assessment 
instruments they used or devised, or to the reliability and 
validity of those instruments. They lacked research studies 
which resulted in clearly communicated results. Yet, these 
approaches are very seductive to educators, trainers, coun¬ 
selors, and the like, who, in their efforts to deal with 
the horrendous problems of the 1980's, continue to search 
for THE solution, THE tool, THE panacea for the ills of edu¬ 
cation . 
The Problem 
The general problem with which this inquiry is con¬ 
cerned is the juxtaposition of (1) the growing recognition 
of a need to modify learning environments and instructional 
delivery systems, particularly in the community college 
sector, in ways that acknowledge and accommodate differences 
in the way individuals perceive the world (i.e., learning 
style) , and (2) the absence of any guidance for such enter¬ 
prise stemming from definitive research. Consequently, 
current interest within the Massachusetts Community College 
System in identifying student learning styles has resulted 
in a plethora of approaches to such assessment. Authors of 
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cognitive/learning style assessment measures postulate a 
multitude of dimensions in the domain of cognitive learning 
styles, yet there exist few descriptions of these dimensions, 
and little is known about their relationships (if extant) 
to educational processes and outcomes. 
The specific assessment instrument with which this 
study is concerned is the Tenore Learning Style Assessment 
Inventory (LSAI), which is now fully operational at Bunker 
Hill Community College in Charlestown, Massachusetts. It 
has been operational since 1973 when that college opened 
(Tenore, 1979) . Prior to that Bunker Hill Community College 
demonstration and experience, one part of the model, the 
assessment of learning styles, had been used by Tenore at 
North Shore Community College in Beverly, Massachusetts. 
Prior to the North Shore Community College experience, the 
concept had been piloted along with the creation of a 
learning environment to support it, by Tenore at North¬ 
eastern University in Boston, Massachusetts. 
The crucial decision to continue with the development 
of the Tenore instrument was arrived at by examining other 
assessment instruments in detail. In doing so, the re¬ 
searcher found these basic problems: 
1. There tends to be a general lack of depth and 
rigor to both the theoretical bases and to the 
reliability and validity procedures (if indeed, 
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they actually exist) in the areas of method, 
sample, procedure, and technique. 
2. There tends to be a paucity of solid research 
and data to support theory, claims, usage, sales, 
and all the proselytizing that goes on. 
3. There are often great gaps between the original 
intent of the use of the results and the practical 
application to educational systems, curriculum 
design, and implementation that educators are 
seeking. 
With these in mind, it seemed a reasonable course of 
action to continue with the Tenore model. Although it was 
assumed to be subject to the same concerns as other instru¬ 
ments, the Tenore LSAI afforded the advantage of linking 
learning environments and modes of delivery to learning 
style (Tenore, 1979). 
Purpose of the Study 
Since the problem is lack of understanding of the 
instruments and the phenomena they measure, the purpose of 
this inquiry, then, was to begin the process of understand¬ 
ing learning style assessment instruments in ways that 
would inform and direct the creation of learning environments 
that adapt to learner needs. Specifically, the research 
has attempted to identify significant variables and dis¬ 
cover relationships among variables as a means to a clearer 
understanding of the relationship of any given constella¬ 
tion of learner characteristics to the learning process 
and the learning environment. 
Toward greater understanding that leads to greater in¬ 
strumental value, this inquiry has sought to: 
1. discover significant variables in the designated 
field situation (Bunker Hill Community College); 
2. discover relations among variables; 
3. lay groundwork for later, systematic and rigorous 
testing of hypotheses (Kerlinger, 1973). 
The intent of these activities has been to supply a base 
for hypothesis-testing, especially in this unclear area of 
learning styles. 
Sub-Problems 
To achieve the principal purpose of this inquiry, 
it is necessary to do the following: 
1. Describe the background and development of vari¬ 
ous approaches to cognitive/learning styles, with 
an emphasis on the Tenore Learning Style Assess¬ 
ment Inventory. 
2. Ask: 
a. What relationships exist amomg three highly 
used tests of cognitive/learning styles, 
viz., Kolb, Learning Style Inventory; 
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Witkin, Group Embedded Figures Test; Tenore, 
Learning Style Assessment Inventory? 
b. What relationships exist among these three 
assessment instruments and some selected 
student characteristics and indices of achieve¬ 
ment in an urban community college? 
Delimitations 
Several limitations were imposed on this study: 
1. Only three measuring instruments were considered. 
These are the Witkin Group Embedded Figures Test, 
the Kolb Learning Style Inventory, and the Tenore 
Learning Style Assessment Inventory. 
2. The sample was small (134 students) drawn from the 
student population at Bunker Hill Community College. 
This is an urban population. 
3. The design of the study imposed the limitations 
of an ex post facto study. These are the inability 
to manipulate independent variables, the lack of 
power to randomize, and the risk of improper inter¬ 
pretation (due to lack of control). 
Basic Assumptions 
Several basic assumptions were made in approaching 
this study: 
The theoretical basis of the three measuring 1. 
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instruments included in this study may actually 
measure very different attributes of learning 
rather than a single hypothetical construct called 
"learning style." 
2. The physiological, psychological, and sociological 
traits of personality are reflected in a preferred 
learning style that is not immutable. 
3. Learning style is related to underlying personality 
traits or characteristics resulting in a pattern 
of an individual's method of searching for meaning 
(learning). 
4. Field studies are ex post facto scientific in¬ 
quiries aimed at discovering the relations and 
interactions among psychological, sociological, 
and educational variables in real social structure 
(Kerlinger, 1973). 
Definition of Terms 
1. cognitive style: 
individual variations in modes of perceiving, remem¬ 
bering and thinking, or as distinctive ways of appre 
hending, storing, transforming and utilizing informa¬ 
tion (Kogan, 1971). 
2. field-dependence/independence: 
preference for approaching the environment in analyti 
cal terms (field-independent) as opposed to a 
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preference for experiencing events globally in an 
undifferentiated fashion (field-dependent). 
learning style: 
a broader term than cognitive style, including cogni¬ 
tive, affective, and physiological styles which relate 
to an individual's characteristic way of responding 
and using stimuli in the context of learning. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Review of Instruments Identified as 
"The Learning Style Inventory" 
There is a major obstacle to determining the state of 
the art with reference to learning style/cognitive style. 
It derives from casualness with which entries in the litera¬ 
ture refer to "The Learning Style Inventory," leaving the 
impression that cognitive/learning style has a universally 
accepted definition and a single scale for its measurement. 
The initial review of the literature disclosed that 
there were: 
- twenty-three citations that remained unspecified, 
using only the reference to the Learning Style 
Inventory (or test) within the study. 
- fourteen citations that remained unspecified except 
these referred to the Cognitive Style Test or Cogni¬ 
tive Style Inventory. 
- nine studies that discussed Learning Style test reli¬ 
ability or validity but did not identify the in¬ 
strument, the author, or the source. 
- eighteen instruments that were not relevant to this 
review (the Religious Impressions Test) is one 
example). 
- thirty-three different test names that were specified 
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in the remaining studies. Some of these, such 
as the Kolb test, the Witkin test, and the Hill 
test, were frequent repeats. 
The thirty-three tests that were specified are listed in 
the appendix. 
Review of the Literature Relating to Models Using 
"Cognitive Style" or "Learning Style" Assessment/ 
Measurement Instruments 
In the Background section, there is a description of 
the work of theorists and researchers who have explored 
cognitive style. It should be noted that these researchers 
tend to be those whose measuring instruments and studies 
appear in the Mental Measurement Handbooks (Buros, 1974), 
1978). Their listing in Buros indicates their test data are 
clearly communicated and accessible, have been critically 
reviewed, and any uses have been referenced. The names: 
Witkin, Oltmann, Raskin, Karp, Sigel, Kelly, Kogan, and 
Goodenough appear again and again in the extensive references 
and citations. These names also repeat in the literature 
through the 1970's and into the early 1980's. The re¬ 
searchers have established a working consensus on a basic 
definition of cognitive style as the stable, consistent, 
yet distinctive preferential manner in which individuals 
approach learning, organizing and processing information, 
and problem-solving (Coop & Sigel, 1971; Witkin et al., 
14 
, Kogan, 1976; Messick et al. , 1976) . Beyond this 
consensus, however, there is little agreement on the dimen¬ 
sions of cognition. There are at least twenty distinct 
dimensions of cognition identified in their works (Goldstein 
& Blackman, 1978). 
A perceptual model. Even with the highly used Witkin 
instrument, the Group Embedded Figures Test, there are prob¬ 
lems identified in the literature. For example, Kogan 
(1973, 1976) has pointed out that the Witkin approach is 
more akin to applications of measures of ability rather 
than alternative methods of problem-solving (correct answers 
versus strategies). Also, questions arise concerning the 
influence of maturation (Vaught et al., 1975); the modifica¬ 
tion of the assessment instrument, which precludes compari¬ 
son of studies; the problem of practical prescription. 
There appears to be a kind of generalized confusion about 
what the teacher can do with the results. No precise edu¬ 
cational model has been established, is operational, and has 
been evaluated on the basis of the Witkin approach. Perhaps 
this is what is lacking in the work of all of these re¬ 
searchers; the application of the results to the teaching/ 
learning process in forms, models, and a language usable at 
all levels of sophistication and funding by educators and 
educational institutions. 
While the researchers in cognitive style have been 
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postulating theories which, applied to education and busi¬ 
ness might improve learning outcomes, there are some others 
who have created models with direct application to education¬ 
al and training environments (in varying degrees of speci¬ 
ficity) . These are the investigators whose work is less 
empirically rigorous. Their highly publicized tests or 
assessment instruments do not appear in Buros; they are 
people whose work must be tracked and traced for a look at 
their instruments; their limited citations are so often ob¬ 
scure and difficult to obtain; and they have not always 
attended to the demands for meticulous reliability, validity, 
of the instruments, and research that is clearly communi¬ 
cated and can be replicated. These are the people who 
have created the psychometric cobwebs. 
Learning Styles 
In the last ten years, a new field has emerged, which 
is known as psychobiology. This combines the behavioral 
sciences and the brain sciences. Basically, this discipline 
is concerned with the mind’s attempt to know itself through 
the study of the brain. It accepts the brain as the phy¬ 
sical basis of the mind, although it warns that this is not 
the same as stating that the brain i_s the mind (Restak, 
1979) . Some of the research that has grown out of this 
increased knowledge of the brain has been in the area of 
and the brain. This research has been described 
by Wittrock (1980); 
A most important implication of the research is 
that people who study learning in educational 
psychology have some new colleagues in neuro¬ 
science and in cognitive science ... to improve 
the quality and the productivity of research in 
educational psychology on human learning and 
individual differences in learning from instruc¬ 
tion (p. 398). 
A physiological model. One of the early brain re¬ 
searchers interested in education is Joseph Bogen (1977), 
who questioned the verbal/spatial models of the hemispheric 
processes of the brain. He thought that the hemispheres 
differ from one another primarily in the type of informa¬ 
tion processing strategy they employ, with the left hemi¬ 
sphere employing an analytic, sequential process (appro¬ 
priate for verbal information), and the right hemisphere 
employing a holistic, synthetic gestalt process (appro¬ 
priate for spatial information). Others, such as Luria 
and Simenitskaya in 1977 and Pribram in 1978, have also 
contributed to this knowledge about these strategies of 
information processing by the cortex (Wittrock, 1980). 
The Bogen group theorized that each individual favors 
one hemisphere over the other (Bogen, 1977). This, too, 
has received some experimental verification in relation 
to success in the hemispheric processing of tasks (Rogers 
et al., 1977). There is an obvious problem in the appli¬ 
cation of this work to educational settings: how do we 
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replicate the research mode requiring EEG brain tracings to 
determine and substantiate right/left brain activity as a 
component of a learning style during various learning and 
problem solving tasks? 
A psychological model. The Kolb model is another cur¬ 
rent favorite among many educators. The research cited 
previously indicated a variety of applications of the Kolb 
Learning Style Inventory (LSI) such as: 
- preference for subject matter orientation (Blue, 
1979) ; 
- determination of characteristic learning patterns 
among alumni of an institute of technology (Miller 
and Kennedy, 1979); 
- relationships between learning style characteristics 
and academic achievement (Rafeld and Fraas, 1980); 
- trainee learning (Certo, 1979); 
- client/counselor interaction (Cafferty, 1980); 
- medical career choice (Wunderlich & Gjerde, 1978); 
- communication behaviors and predispositions 
(Anderson & Bell-Daquilante, 1980). 
Generally, this research reports positive results in 
the various uses, indicating that it was all worthwhile 
and will be followed up. However, two reports did indicate 
some difficulties. Rafeld and Fraas (1980) report that 
the Kolb Learning Style Inventory did not consistently relate 
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to the educational outcomes that they were studying, such as 
interest in various disciplines. Andersen and Bell-Daquilant 
(1980) state: 
The Kolb Learning Style Inventory (LSI) needs 
much empirical validation before it becomes 
widely accepted as an appropriate categorical 
scheme. The internal reliability for each 
dimension is low, and this will negatively 
affect predictive validity (p. 11) . 
This seems to have been anticipated by Kolb in his techni¬ 
cal manual (1976): 
. . . we must conclude before we see data that the 
Learning Style Inventory, because of its theoreti¬ 
cal basis, will be of limited use for assessment 
and selection of individuals (p. 13) . 
In addition to this, most of the research has been of the 
descriptive correlational type, usually with populations 
that are articulate and into clear career orientations: 
Harvard University MBA's, MIT seniors, businessmen, edu¬ 
cational administrators, Kent State undergraduates, Univer¬ 
sity of Wisconsin MBA's (Kolb, 1976). The use of this assess¬ 
ment instrument in educational settings dealing with basic 
skills problems, retention problems, and the like (i.e., 
urban community colleges and high schools) is questionable, 
as is the question of the practical application of the re¬ 
sults to educational environments, curriculum design, imple¬ 
mentation, and prescription. 
There is no doubt, however, that the Kolb Learning 
of the most widely publicized Style Inventory is one 
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instruments (Kolb, 1976(a), 1976(b), Kolb & Fry, 1974, 
and Kolb, Rubin, and McIntyre, (1971). it may not be better 
or more predictive than any of the other learning style in¬ 
ventories, but it has captured more attention both rhetori¬ 
cally and empirically. However, as noted before, all of 
the learning style instruments seem to have paid less at¬ 
tention to the psychometric instrumentation issues than is 
desirable. In choosing the "best" instrument at present, 
one must rely more on intuitive appeal than on rational, 
empirically demonstrated criteria or theoretical justifica¬ 
tions that are compelling (Andersen and Bell-Daquilante, 
1980) . 
A mixed model. The model of McCarthy, which combines 
the Kolb Learning Style with brain laterality research and 
the Torrance Tests for Creativity, has developed the 4MAT 
System, which proposes to teach to learning styles with 
right/left mode techniques (McCarthy, 1980). The assessment 
instrument used by McCarthy is called the 4MAT Survey. It 
contains two sections. Section I is indicated as the 
learning style inventory section, which McCarthy states is 
adapted from the Kolb instrument (McCarthy, 1980). This 
section of the 4MAT Survey contains the same nine item, 
forced choice format as does Kolb's test for four types of 
learners. However, the adaptation has it rewritten into 
statements in much simpler language. For example, item #1 
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of nine on the two tests compare as shown below: 
Kolb _discriminating _tentative _involved 
and, _practical 
Kolb/Mcarthy 
_get involved _take my time before acting 
_particular about what I like 
and, _I like things to be useful. 
Section II of the 4MAT Survey was adapted by Torrance and 
McCarthy from E. Paul Torrance's test of assessment called 
"Your Style of Learning/Thinking." This adaptation is a 
series of fifty questions with (A), (B), and (C) choices 
which complete sentences. The outcome is described as a 
measure of left, right, or integrated brain dominance 
characteristics (McCarthy, 1980). Using this combination 
of adaptations as the assessment instrument, McCarthy has 
devised an educational model which she states will teach to 
all four learning styles using right and left mode tech¬ 
niques . 
A critical problem with this mixed model is the lack 
of available reliability/validity studies, descriptive 
studies, or correlation studies with original instruments. 
And, there are no research studies or references cited. 
A mathematical model. In considering the model of 
cognitive style which has been developed as one of the seven 
parts of Joseph E. Hill's Educational Sciences, it is 
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necessary to remember that Hill's own background is in 
mathematics and engineering (not in psychology, as usually 
assumed). This is important in examining his concepts, which 
are usually described as composing an educational model. 
They should be described as composing a mathematical model. 
Hill's early work in the 1950's and the 1960's indi¬ 
cates considerable involvement with systems analysis and 
the use of analogue (popular at that time) models for appli¬ 
cation in communication network systems in the Detroit pub¬ 
lic schools. This led to applications in colleges. At 
one point in his career, Dr. Hill was the Chairman of the 
Mathematics Department at an engineering college. When he 
accepted the presidency of a large multi-campus community 
college in Michigan (Oakland Community College), he installed 
an Office of Systems Analysis, A Program-Planning and Bud¬ 
geting System, and a Position Budgeting Operation as part of 
an Administrative Data Systems configuration that was de¬ 
signed to accomplish a totally integrated information system 
of admissions, records, and registration. This focus 
on systems analysis, mathematical models, and computer analy¬ 
sis characterized Hill's approach. In his own writing, Hill 
referred to psychologists Broverman, Gardner, Kogan, Moss, 
Sigel, and Witkin as " . . . recognizing that cognitive be¬ 
haviors form a fundamental part of a socio-personal matrix, 
and that . . . certain classes of behavior called 'cognitive 
have consistent qualities which justify their being defined 
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as stylistic" (Hill, 1970). He went on to state that: 
The concept of cognitive style employed as an 
educational science is somewhat different from 
those described and defined in the discipline 
of psychology. The construct of cognitive style 
as defined in terms of the educational sciences 
is a Cartesian product, composed of three sets of 
elements, defining symbolic orientations, cul¬ 
tural determinants of the meaning of the symbols, 
and modalities of inference (Hill, 1970). 
There follows a long mathematical description of this set 
concept of cognitive style. In the same paper, Hill dis¬ 
cussed the "classifying of elements of a given set ... as 
a process mathematicians call ’mapping'" (Hill, 1970). 
Hill's work has had some popularity especially among 
doctoral students at Kalamazoo College in Michigan and Nova 
University in Florida. Hill would frequently sponsor dis¬ 
sertations. Some of his basic concepts have useful implica¬ 
tions for education. However, a major problem has been his 
own insistence that the cognitive style mapping instrument 
that he used as part of mapping in the Educational Sciences 
could not be validated because of the theoretical basis of 
the cognitive mapping test. 
Surprisingly in making a background study for this in 
quiry, only a few citations actually surfaced which used 
the Hill Cognitive Mapping Test; none of these cited Hill 
directly or cited any of his private, Educational Sciences, 
Inc. group composed of Nunney, Chiakmarkis, Svagr, Setz, 
and Orr (who all occupied various administrative positions 
at Oakland Community College when Hill was president). 
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The studies that did use the Hill test were rather diverse 
in area studied. Awtry, Skipwith, and Goldblatt (1979) 
conducted a study at the University of Alabama School of 
Nursing, which included using the Hill test as the vehicle 
by which individualized instruction could be promoted with 
non-traditional students. They defined "non-traditional" 
as any transfer student, excluding registered nurses, who 
came to them from a two-year college. This group totaled 
about 60% of their student body and the implication was that 
they had learning "problems." It was expected that the 
study would focus on ways to educate the nursing faculty 
to diagnose these learning problems, determine alternative 
learning strategies, and to offer varieties of teaching 
styles. The only reference to Hill, except for the designa¬ 
tion of his test, is in the bibliography. 
Another study used the Hill instrument to investigate 
the use of simulation-game method versus lecture-discussion 
method in teaching a survey economics course. The conclu¬ 
sions include the statement that: 
. . . neither the Simulation-gaming method of 
instruction nor the lecture-discussion method 
of instruction was a superior method for teaching 
the economics survey course (Rafeld & Frass, 1980). 
Once again, there is no reference to any of Hill s 
publications or to those of his associates within the body 
of the study or in the references. 
A third study described a pilot program study, which 
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investigated cross-cultural cognitive styles among tradi¬ 
tional and assimilated communities of Polynesians and 
Asian-Americans (Harvey, Graham, and Funaki, 1981). The data 
showed that sixth graders, in multicultural settings in 
Hawaii, tend to demonstrate different cognitive styles, which 
they bring to school as a result of each child's dominant 
family culture. The Hill scales seem to discriminate these 
differences along cultural lines. This use with sixth 
graders must indicate a modified use of the Hill instrument, 
as his was designed for adults. Nothing in the study in¬ 
dicates this and there was nothing in any other literature, 
especially the review of the testing instruments mentioned 
in the citations, to indicate that such a modification of 
the Hill test exists. 
Whitley (1982) suggested that Cognitive Style Mapping 
may provide a rationale to "merge the findings of prior 
research with regard to media characteristics, learner 
characteristics, and technological characteristics. In 
this article, Whitley referred to the Hill instrument as a 
battery of tests to determine cognitive style; the battery 
of tests was administered and the results were fed into a 
computer for analysis. The results were given as products 
of sets. 
It may be appropriate here to mention a consistent 
problem encountered in searching and reviewing literature 
on the Hill model. Although one can find studies using 
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the instrument (or battery), it is extremely difficult to 
trace references, especially those that cite Hill and his 
associates. Almost every publication indicates that the 
publisher is Oakland Community College Press. Efforts to 
clarify the reference found that the Oakland Community 
College Press is the Oakland Community College library. 
A bio-social psychological/educational model. No 
studies with reference to the Tenore Learning Style Assess¬ 
ment Inventory (LSAI) surfaced in any of the literature 
searches. This was expected for two reasons: 
1. The inventory has not been published, publicized, 
or offered for sale (although it, and several 
videotapes describing the inventory and inter¬ 
preting it, have been copyrighted by Educational 
Advisory Systems, Inc., 1979). It has been 
clearly labeled as an "experimental" instrument 
to all who have expressed interest in it. 
2. The assessment instrument is not the focal point 
of the Tenore model. Rather, it is one part of an 
integrated system of diagnoses and prescription 
for students; it also involves learning, instruc¬ 
tional mode options, and curriculum designs to 
offer multiple modes in integrated, interdiscipli¬ 
nary courses. All these are supported by a highly 
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developed learning/teaching center, which is a 
delivery system for the instruction/learning 
(Tenore, 1979). 
It should be repeated at this point that the Tenore 
inventory is an adaptation of the Hill instrument. This 
grew out of interaction with Hill, which started in 1970 and 
continued through 1972. It is not, however, the mathemati¬ 
cal model of Hill. Nor does it use the battery of tests 
that make up the Hill instrument. Rather, it is a simple, 
self-perception inventory, which students can score them¬ 
selves and then make an immediate interpretation using a 
series of videotapes by Tenore. Follow-up with a Learning 
Center staff member provides the additional step, involving 
prescription of appropriate mode and, perhaps more important, 
suggestions of activities that will broaden the existing 
learning style. 
Learning style as conceptualized by Tenore is not im¬ 
mutable. It can be broadened, modified, and/or augmented 
to provide success in varied types of learning environments. 
Others see learning style as consistent, stable, persistent, 
etc. From the latter perspective, an individual will suc¬ 
ceed as a learner in an environment for which she/he is 
suited. 
One other comment about the Tenore Learning Style 
Assessment Inventory that may help in understanding the 
approach is that it is an eclectic model. It draws from 
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all the other models to result in a bio-social-psychological 
model which is incorporated into an educational setting 
that is designed to accommodate it. This is implied in the 
way the model has been incorporated into Bunker Hill 
Community College. In the preface of the book One Step 
Beyond (Tenore et al.), the president of Bunker Hill 
Community College, Harold E. Shively, described the Tenore 
model as "the heart of our program," which suggests its 
broad range of integration and impact on the development of 
this particular college. Over the years, Tenore has re¬ 
peatedly stated that the key characteristic of her Learning 
Center model is that it is grounded in learning theory. It 
is a blending of learning theory, learner characteristics, 
and the various attributes of media without the implication 
of panacea. This pervades the model and the derivative 
processes and procedures. At the same time, it avoids the 
educational "bandwagon" approach to new media and methods, 
so that the videosonic, audiovisual tail does not wag the 
academic cat. 
At this point, there is little to add to the discussion 
of the Tenore model in relation to the review of the litera¬ 
ture. In comparison with other assessment instruments for 
learning style, the Tenore Learning Style Inventory is 
clearly designated as having no empirical research published 
pertaining to it. What does exist in connection with the 
Tenore LSAI, and has existed for ten years, is the 
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comprehensive model of a learning/teaching center with 
interdisciplinary/multidisciplinary, integrated curricula 
and multiple modes of delivery of the same learning content, 
which purports to accommodate differences in approaches 
to learning as defined and assessed by the Tenore LSAI. 
The Background and Theoretical Basis 
of the Tenore LSAI 
Every student majoring in Psychology at Boston Univer¬ 
sity in the early 1950's took a course in personality theo¬ 
ry in which they read Ralph Linton's book, The Cultural 
Background of Personality (1945). In this book, Linton 
projected that the late 1940's would witness the emergence 
of a science of human behavior which would synthesize the 
findings of psychology, sociology, and anthropology. He ex¬ 
pected that biology would be added in the course of time 
but stated: "... the relation between biological pheno¬ 
mena and psychological, social, and cultural ones is still 
so poorly understood ..." (Linton, 1945, p. 5) . 
Over the years, the addition of biology occurred in 
various contexts. However, there is no clear, concise 
meaning of "personality" which reflects the eventual quartet 
suggested by Linton. Rather, even within the field of 
psychology, there is disagreement about the meaning of the 
term. Definitions of personality usually reflect a theory 
of personality, and these different conceptions have moved 
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far beyond an earlier concept, in psychology, of a "super¬ 
ficial social image." it now refers to something much more 
essential and enduring about a person. Beyond this basic 
point of agreement, Hjelle & Ziegler (1981) have identified 
three other features that theoretical definitions of per¬ 
sonality share: 
1. Most definitions depict personality as some 
kind of hypothetical structure or organiza¬ 
tion. Behavior, at least in part, is seen 
as being organized and integrated by per¬ 
sonality. 
2. Most definitions stress the need to under¬ 
stand the meaning of individual differences. 
3. Most definitions emphasize the importance of 
viewing personality in terms of life history, 
or developmental perspective. Personality 
represents an evolving process subject to a 
variety of internal and external influences, 
including genetic and biological propensities, 
social experiences, and changing environmental 
circumstances. 
These features of agreement of definition seem to echo 
Kurt Lewin's classic statement that "Behavior is a function 
of the person and the environment" (Behavior B, Person P, 
Environment E). In these definitions, as in Lewin's state¬ 
ment, it is recognized that the environment is not static 
and the developmental aspect of the person is important. 
If one uses the B, P, E, approach, understanding the 
developmental aspects of the person, and that the environ¬ 
ment is not static, then it is possible to establish that 
personality that evolves in this will include stylistic 
characteristics. These "styles" (although relatively 
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consistent and stable) can be changed and modified by con¬ 
ditions or by intent. 
From this rather simple starting point, it is then 
possible to determine a bio—social paradigm for explaining 
human behavior. This is essentially how the Tenore approach 
to learning styles has evolved. It can be considered an 
interactionist approach with emphasis on the reciprocal in¬ 
teraction between the person and the environment, which re¬ 
sults in characteristic behavior. 
If we focus first on the person, we can take a brief 
look at the biological basis of human behavior. This re¬ 
presents our unlearned behavior. We point to the major 
developmental process: maturation. This biological basis 
of our behavior, through genetic programming, sets our 
potential. Although all of our biology is important, for 
the purposes of the learning style model, the emphasis is 
on the central nervous system, the senses, and the endo¬ 
crine system. 
Our genetic inheritance in many ways establishes not 
only the physical plant, and our body and systems, which 
will interact with the environment, but also a potential 
which will be developed within that non-static environment. 
Our senses are our windows to that environment, creating 
electro-chemical messages that are sent to the brain where 
all experience actually occurs (with the exception of the 
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reflex arc). The endocrine system, which is strongly re¬ 
lated to our maturational process, is also involved with our 
body chemistry in critical ways which are reflected in our 
behavior. 
There is also a social basis to human behavior. This 
represents our learned behavior. The major process we can 
consider here is the socialization process of the particular 
culture and society. This social basis of our behavior, 
through learning, develops our potential. We learn our self- 
concept, including our values, attitudes, and belief systems, 
which are part of our personality. For our purposes, we can 
define personality as the sum total of all our distinctive 
patterns of behavior, including thoughts and emotions that 
characterize each individual's adaptations to the situations 
of his or her life. 
As we examine this, we need to repeat that cognitive 
processes involve the study of how we think. These may be 
thought of as information processes. Equally important is 
the emphasis on the ability of humans in their learning pro¬ 
cesses to use symbols and to think abstractly. Any con¬ 
sideration of the social basis of behavior must consider 
these, as well as the relationship between such processes 
and other aspects of psychological functioning. One such 
relationship is the idea of "style," which is a way of 
viewing the organization of personality structure and 
dynamics. 
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We can complete this description of our model by adding 
the bridging psychological concepts for the biological basis 
and the social basis of behavior: motivation and emotion, 
which are both unlearned and learned behavior. This para¬ 
digm was diagrammed by Tenore in 1967 as shown in Figure 1. 
To make sense of all of this, in relation to the Tenore 
Learning Style Assessment Inventory, it is necessary to 
take a deeper look at some of the learning theory involved 
in the model and in its application to the learning environ¬ 
ment that has been established to support it. 
(Note: the following is adapted from One Step Beyond: A 
Systems Approach to Delivering Individualized Instruction/ 
A Handbook for the Tenore Plan, Tenore & Dunbar, 1979, 
Chapter II.) 
It is not the intent of this part of the paper to 
present an explicit model of learning theory and its result¬ 
ing practice. Rather, the main purpose is two-fold: 
to acknowledge the eclectic nature of the model 
and to cite the sources of various theories that 
have contributed to the Learning Center Model, 
and 
to describe the progression and inter-relationship 
of various theories that we feel allow us a holis¬ 
tic (though eclectic) approach to students in our 
particular educational climate. 
Initially, the model was fully grounded in the 
Behavioristic Theories of B. F. Skinner (Skinner, 1968, 
•71, '74). This certainly reflects both Tenore's 
undergraduate preparation in psychology and the 
"state of the art" 18 years ago as far as the products 
of instructional technology were concerned. However, 
over those 18 years, the work of others has had much 
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FIGURE 1 
TENORE'S BIO-SOCIAL PARADIGM 
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model. The debt to Benjamin Bloom 
(1956), Robert Gagne (1970), Ivor Davies (1971) 
John Roueche (1973), and James Russell (1974) is 
great. However, there should be a special em¬ 
phasis on the work of Susan Markle (Markle, 1961). 
And, there are four principles of B. F. Skinner 
which are of basic importance in the Learninq 
Center model: 
-operant conditioning 
-reinforcement 
-immediacy of reinforcement 
-shaping behavior. 
Many of the early "programs" were based on the 
Skinner model of programmed instruction. The early 
products of what Markle refers to as the "process of 
programing (sic)" reflected all of this with small, 
carefully ordered steps and immediate confirmation 
of responses. However, students frequently com¬ 
plained of the repetition of the short steps and were 
"bored" and teachers complained of the "low level" 
of the subject matter and were "superior." Since we 
do not intend to present a history of the field, 
let it suffice to say that the technology has ad¬ 
vanced so there is much more sophisticated material 
available as well as theoretical positions which 
support a more comprehensive programming technique. 
What was important to us was the realization that 
the early programs just didn't suit many students; 
that there seemed to be different learning styles 
at work that were much broader than what we were 
accommodating; that we needed to look more care¬ 
fully at types of learning in relation to the design 
of the Learning Center. At this point, we were 
well on the road to eclectism. 
At the present time, we tend to describe using a 
"modular" approach in the Tenore Learning Center con¬ 
cept of a delivery system for course content. Modular¬ 
ization here is predicated on principles of learning 
that are of main consideration to the model because 
they can be applied to the practical learning situation. 
These principles can be summarized as: 
1. Whatever a student learns, he learns for 
himself. 
Each student learns at his own rate, and, 
for any age group the variations in rates 
of learning are considerable. 
2. 
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3. A student learns more when each step is 
immediately strengthened or reinforced. 
4. Full rather than partial mastery of each 
step makes total learning more meaningful. 
5. When given responsibility for his own 
learning the student is more highly moti¬ 
vated; he learns more and retains more 
of what he has learned. 
This approach allows us to deliver meaningful 
"chunks" of material to be mastered in a self-paced 
time frame while attending to the principles that 
the one who learns is the one who processes the 
information (the active participation of the learner) 
and that learning is enhanced by a system that 
allows for immediate feedback (knowledge of results) 
and by reinforcement procedures. 
Among the most prominent of educational de¬ 
velopments are the following two suppositions: 
1. Ninety-five percent of our students can learn a 
subject up to a high level of mastery. This conclu¬ 
sion is based on Benjamin S. Bloom's research on 
student learning. As incredible as it may seem, such 
a goal is not an impossible dream if an instructor 
is willing to accept two additional ideas that are 
rather new in educational circles (Bloom, 1968). 
The instructor must give up the traditional idea, 
based on the "normal curve," that approximately one- 
third of his students will earn no grade higher 
than D or F. Research indicates that twenty-five 
percent of any class fails when the teacher expects 
them to fail (Canfield, 1968). What the teacher 
expects of any given class is the best single pre¬ 
dictor of their academic success or failure. Second, 
not all students can learn at the same rate, but 
slow-learning students can be taught how to learn 
at a faster rate if they are exposed to instructional 
materials that provide positive reinforcement and 
successful learning experiences. Instructors must 
realize that some students require additional time 
to master certain material or that other students 
need a variety of learning experiences to master 
their subjects. However, when these conditions of ^ 
extra time and appropriate materials are met, Bloom's 
stated goal of an individualized course is to provide 
the materials and strategies that are necessary to 
teach individuals who learn at different rates an 
in different ways. 
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2. student learns best when he assumes the 
responsibility for his own learning and when he makes 
discoveries on his own. In the final chapter of 
Education and Ecstasy, George Leonard poignantly 
describes an ecstatic moment that occurred one winter 
night when, as a boy of fifteen, he discovered on his 
own the final coupling that required soldering to 
complete the wiring of his self-designed shortwave 
receiver. When his final connection was successfully 
made, "and the universe poured into (his) room on that 
starry night," he was, "as with every true learning 
experience, forever afterwards changed." An important 
step in the direction of self-discovery is the use of 
material that is self-instructional (Leonard, 1968). 
These materials include educational components that 
are critical: clearly stated learning objectives, course 
content developed to meet these learning objectives, 
and tests that are keyed to the objectives. A broad 
and extremely useful definition of an objective is 
that it is a precise statement of a goal toward which 
some resource is being invested - a prediction of some 
outcome that is to derive from the efforts of an in¬ 
dividual, group of individuals, or an organization. 
Such a statement serves as a vehicle for communica¬ 
ting what is sought after to all those who are con- 
cerened, responsible, or affected. An objective is 
nothing more than a statement describing the intended 
goal of the instruction. It points the student in the 
direction of relevant content and relevant behavior. 
Students will learn if they know what they are ex¬ 
pected to learn; the learning objectives tell them 
precisely which material is important. 
There has always been controversy or "educational 
flap" over the emphasis of behavioral (learning) 
objectives. Generally, faculty complain that these 
are too "low level," etc., for their purposes. To us, 
this statement has always been a reflection of a lack 
of knowledge of the levels of complexity and various 
types of learning objective statements. Usually ex¬ 
amples are given of the lower levels of learning 
objectives: 
1. Knowledge in which the emphasis is on recall, 
and 
Comprehension in which the emphasis is on a 
grasp of meaning, intent or relationship. In 
addition, this tends to be one-dimensional. 
2. 
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as the focus is on the cognitive (knowledge) 
domain only. The more complex cognitive 
learning objectives are in this domain. 
3. Application in which the emphasis is on apply¬ 
ing appropriate principles or generalizations. 
4. Analysis where the emphasis is on breaking 
into constituent parts, detecting relationships 
of the parts and the way they are organized, 
and organizing material according to a coherent 
pattern (questioning, appraising, debating). 
5. Synthesis in which the emphasis is on putting 
together elements or parts to form a whole 
that reflects originality (formulating, design¬ 
ing, creating). 
6. Evaluation in which the emphasis is on values, 
making qualitative or quantitative judgement, 
using criteria from internal or external 
sources and standards (assessing, comparing, 
judging), and the incorporation of other do¬ 
mains such as psychomotor and affective, are 
usually ignored. 
With due appreciation to Benjamin Bloom and his 
taxonomy of learning objectives, the description of 
the learning process in a film developed by Susan 
Markle and Philip Tiemann is one of the very best 
available today to combat the lack of knowledge about 
learning objectives, types of learning, and principles 
which apply to the selection of instructional and 
evaluation procedures. In their description of "The 
Learning Processes" program, Markle and Tiemann indi¬ 
cate that the "... emphasis is upon the need for 
procedures matched to the types of learning being 
dealt with. Mastery of these principles at a level 
which permits an individual to apply them requires 
further instruction. Our early attempts at such 
instruction, logically progressing from basic types 
of learning to study of higher levels, brought about 
a negative reaction. Our students unfamiliar with 
the hierarchical nature of learning exhibited an 
impatient 'is this all there is' reaction to an in- 
depth look at the basic, 'memory' types. This over¬ 
view portrays the interrelationships between lower and 
higher levels and thus reveals an important purpose ^ 
for sufficient study of more basic types of learning." 
The four types of learning are similar to the 
three domains of learning proposed by Benjamin Bloom - 
the cognitive, psychomotor, and the affective. Markle 
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and Tiemann call Bloom's affective domain the emotion- 
^14.leYu1 and they seParate his single cognitive domain 
into the Memory and the Complex cognitive levels. 
They summarize the program as follows: 
. . .psychomotor, memory, and complex cognitive 
learning may be referred to as the learning of 
voluntary behavior. Underlying these three 
types is emotional learning, the involuntary 
reactions to what is being taught and the way 
it is being taught. The learner's attitude 
toward each learning experience influences the 
amount of effort he will exert in gaining any 
of the skills, the confidence with which he 
approaches evaluation situations, and his 
tendency to approach further learning experi¬ 
ences of the particular sort. Knowledge of 
types of learning and the important interrela¬ 
tionships between types permits teachers to 
choose instruction and evaluation procedures 
which result in optimum learning of their 
students. (Markle and Tiemann, 1968). 
We have stressed the interrelationships between a 
systems approach to course development and the import¬ 
ance of some educational methodology; in particular 
resulting in individualized instruction, practical 
learning theories, the use of learning objectives. 
The underlying assumption should be clear - that given 
sufficient time and properly arranged and delivered 
instruction, the majority of students can demonstrate 
mastery level performance. 
Unfortunately, one of the major conflicts exist¬ 
ing in the field of education centers around the vari¬ 
ous methods of educational instruction. To be more 
specific, the conflict centers around which instruc¬ 
tional method is the most successful in enhancing and 
producing successful learning. Evidence of this can be 
easily determined by skimming educational and psycho¬ 
logical journals. However, the attention of some per¬ 
sons has turned to the area of "cognitive learning. 
styles" in relation to various methods of instruction. 
In other words, which method does the individual student 
prefer? This thrust has given way to another view of 
educational instruction - namely, that one particular 
method of instruction might not be the significant 
factor to learning for all students, but rather, the 
individual student's cognitive learning style, paired 
with a complementary method of instruction might be t e 
significant factor to successful learning. 
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Bunker Hill Community College, an urban, two-year 
institution, offers programs of study leading to the 
Associate's degree. In addition, there is an oppor¬ 
tunity for the BHCC student to elect course instruction 
based upon his preference for one or more learning 
styles. The focal point of this choice factor in 
education is the individual, and the opportunity for 
choice is at one with the BHCC philosophy- individual¬ 
ization. 
The outcomes of offering courses in preferred learn- 
style modes are three: 
1. True individualization results, as each student 
may have a course load composed of courses 
offered in various instructional modes which 
meet her/his individual preferred learning 
style. 
2. The student, rather than the modes of 
instruction, is the focal point of attention. 
3. All modes of instruction are offered without 
institutional preference of one mode over 
another. This tends to produce a very 
eclectic approach to education which 
incorporates the various educational 
philosophies of Dewey, the Behaviorists, 
the Cognitive Field Theorists, Bloom's 
Mastery Learning, Traditional Educaton, 
and so on. 
In the past twelve years, there has been interest 
and concern in this idea of "cognitive style" or 
"learning style." The common element in the many 
different approaches to this idea is the awareness 
that a student brings to the learning situation many 
different behaviors, attitudes, and skills that have 
important consequences for the individual student's 
learning process. The conceptual approach that we 
have based our work on has its roots in the work done 
on cognitive style mapping developed by Dr. Joseph 
Hill at the community college level. Our approach 
to a student's preferred learning style is based upon 
how he approaches the theoretical and qualitative 
aspects of deriving meaning, the developmental rela¬ 
tionship pattern he uses as he derives knowledge, 
and the method of reasoning that he uses as he moves 
through any situation where he is required to learn 
something. 
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In identifying his preferred learning style, the 
student responds to statements aimed at the following: 
a. does he prefer to read or to listen? 
b. what is his personal commitment level and how 
does he feel about it? 
c. does he require an authority figure in his 
learning experience or, does he learn in a 
peer-group interaction situation, or, does he 
prefer an independent mode giving him access to 
structured resources but allowing him to 
decide what "expert" he will consult? 
d. what methods of reasoning does he use? 
e. how does he use his sensory input? 
The resulting profile identifies the key elements 
in the student's style which allow us to prescribe a 
corresponding mode of delivery of the appropriate learn¬ 
ing sequences making up the individualized instruction. 
For too many years, educators have been examining 
variables which surround the learning process. They 
have explored class size, social structures, time 
constraints, and the like. Generally, the variability 
in learning behavior has been ignored. Mario Fantini 
comments on the state of the art: 
Our system of public education is basically 
a nineteenth century model which simply cannot 
respond to twentieth and twenty-first century 
needs. This outdated monolithic institution 
places serious restrictions on the people in 
it. It is unresponsive to students' distinc¬ 
tive learning styles and culture; limits in¬ 
dividual talents and the abilities of teachers 
to deal with the new public demands; thwarts 
parents' aspirations for quality education for 
their children; and overburdens taxpayers with 
high costs and low productivity ... We need to 
open up educational alternatives within the 
framework of public education, not by chance, 
but by choice. (Fantini and Young, 1970). 
If we do not become proactive in the process 
of changing the educational system then we will cer¬ 
tainly be reactive. If we do not think our way into 
a system of living in education, then we_certainly 
will live our way into a system of thinking. 
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The model that has been described to this point is 
reflected in the Tenore approach to the assessment of learn¬ 
ing style. In conventional psychometric terminology, "per¬ 
sonality tests" are instruments for the measurement of emo¬ 
tional, motivational, interpersonal, and attitudinal char¬ 
acteristics as distinguished from abilities (Anastasi, 1976). 
The following will describe the Tenore LSAI from this refer¬ 
ence . 
The Tenore Learning Style Assessment Inventory 
Description. In the development of personality inven¬ 
tories, several approaches can be used to formulate, assemble, 
select and group items. One of these approaches is based 
on personality theory. As previously described, the Tenore 
test is grounded in a bio-social-psychological model of 
human behavior, and the Learning Style Assessment Inventory 
is described as a self-report inventory. It is a paper-and- 
pencil, self-perception questionnaire suitable for group 
administration. At present, the statements of the test 
cluster into six categories. It should be stressed that these 
are interactive, and, in some cases, not sharply distinct 
categories: The statements are based on the clusters of 
theory previously presented in the model (see Figure 1). 
The clusters. The six clusters of elements as they 
are now perceived are: 
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1. The sensory system. 
Taste, smell, sight, hearing, and touch represent 
one cluster. The interaction of these with the 
central nervous system composed of the brain and 
the spinal column is obvious. There are forty 
statements that sample an individual's perception 
of how she/he attends and uses the basic sensory 
input. This is included in the learning style 
assessment because the formulation and the con¬ 
struction of the items recognize both the funda¬ 
mental learning principle that one must attend in 
order to perceive and the fact that individuals 
have stylistic components of attention, hence 
perception. 
2. Proprioceptiveness and kinethesis. 
These are also obviously a part of the central 
nervous system activities. Kinesthesis is usually 
(simply) described as feelings aroused by the 
movement of muscles, tendons, and joints. In 
sensory psychology, these are called muscular, 
.tendinous, and articular sense (Geldard, 1972). 
The kinesthetic receptor organs are end organs 
responsible for initiating proprioceptive messages. 
The proprioceptors are sense organs that are 
stimulated by the action of the body itself. 
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Relevant situations are the gross motor functions 
of walking, running, swimming , and performances 
such as handgrip, lever (knob) manipulation, 
pressing a pedal, and the motor adjustments required 
in acrobatics (Geldard, 1972). These are basic 
to our body movements and, especially in relation 
to our learning and to our style, are critical to 
tasks requiring coordination of bodily senses, 
movements, and functions. 
There are sixteen statements used to assess an individual's 
perception of his motor skills orientation: 
3. The developmental aspect. 
The developmental aspect as reflected in one's 
relationship patterns, and as one perceives these 
patterns, are included as: 
- significant others (immediate family, extended 
family, husband/wife/lover), 
- peer groups (friends, colleagues, neighbors), 
- self (independence, independent action). 
These three are generally seen in the statements 
as related to an orientation to decision-making in 
relation to consultation with others. It also is 
expected that these are related to motivation, 
especially to various aspects of three of the major 
learned social motives usually described as the 
need for achievement, affiliation, and power. 
There are twenty-four statements assessing this 
cluster of the assessment instrument. 
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4. The cognitive domain. 
As mentioned earlier, our cognitive processes or 
information systems use symbols or abstractions in 
the area of memory and complex cognitive levels 
of thought (concepts, strategies, principles, 
etc.) so that we may think abstractly or 
theoretically. This is the cognitive domain. 
We use the cognitive process in two basic sub¬ 
jects: mathematics and language; and in two 
basic modes: hearing and seeing. The four resulting 
combinations of incoming information are listening 
to language, listening to numbers and measurements, 
seeing language (reading), seeing numbers and 
measurements. These are examined by thirty-two 
statements in the inventory. 
5. The affective domain. 
We also use symbols in the realm of the affective 
(emotional) domain. These are the symbols we 
learn during the socialization and enculturation 
processes we experience in our respective groups. 
These symbols represent to our awareness feelings, 
commitments, values, and attitudes. For the 
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purpose of the inventory, some of the various 
components of these outside influences on the 
perceived value of information (caring, self-aware¬ 
ness, interactive skills, non-verbal communications 
appreciation of structure and form, appropriate 
behaviors required: psychological, social, phy¬ 
sical) are assessed. There are sixty-four statements 
involved in these self-perceptions. 
6. Methods of reasoning. 
There are forty statements that are aimed at ex¬ 
amining the individual's method of reasoning. 
This is done by looking at inductive and deductive 
reasoning processes in five types or styles of 
problem-solving preference. For the purpose of 
this description, this last group of style char¬ 
acteristics is considered to act as a "catalyst" 
in the interactions of the remaining style com¬ 
ponents . 
An annotated answer sheet for the inventory is included 
in the appendix. 
CHAPTER III 
METHODOLOGY 
As indicated in Chapter II, there has been no shortage 
of firm statements about the benefits to be derived from 
various instruments that will assess learning style. Their 
firmness, however, bears no relation to their validity. 
Some have become known and popularly used without the bene¬ 
fit of empirical investigation altogether, while others 
have been nourished by inadequate (or simply a lack of) 
definitive research. These instruments may turn out to be 
valid or appropriately valid. At this time however, there 
has been no sufficient demonstration of such rigor to war¬ 
rant this conclusion. 
It is important to remember when we deal with person¬ 
ality inventories and talk about the assessment and measure¬ 
ment of personality constructs, we must recognize the phe¬ 
nomena to be measured are (typically) too abstract to be 
characterized as either objects or as events. 
Ability - cognitive/learning style testing. It may be 
helpful to refer to the following comparison of abilities 
testing and cognitive/learning style testing to keep focus 
on the differences of the personality-oriented testing. 
4'6 
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Ability Testing 
- what, content 
- maximal performance 
- unipolar 
- limited in scope 
- background: mental 
test theory 
Cognitive/Learning Style Testing 
- how, process 
“ typical performance 
- value differentiated 
- cuts across domain 
background: study of perception/ 
personality 
(Note: there are varying degrees of overlap in terms of 
conception and measurement, Messick, 1976, pages 
7-11). 
As previously indicated, the use of cognitive style 
and learning style tests has become increasingly popular in 
the community college setting. As indicated in the review 
of the literature, the tests that are currently most in use 
are the Group Embedded Figures Test (GEFT) and the Kolb 
Learning Style Inventory (LSI). The literature also indi¬ 
cates a focus on the matching of student cognitive/learning 
style to teacher cognitive/learning style (Kolb, 1976), 
(McGowan, 1983) and on teacher/student cognitive style and 
student evaluation of teachers (Self, 1983). 
The research involved in this study focuses on answer¬ 
ing the following questions: What are the relationships 
between the scores on the GEFT, the LSI, and the Tenore 
LSAI? What are the relationships between these test scores 
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some selected student characteristics, and achievement in 
an urban community college? The review of the literature 
also suggests that these questions are relevant precursors 
to research involving such matching. For the instruments 
available, little is known about their interrelationships, 
except between measures of field independence (Kogan, 1973) 
This also applies to the relationships between measures of 
cognitive/learning styles, student characteristics, and 
achievement - again with the exception of field independence 
whose popularity has allowed it to be applied to a wide 
variety of educational research (Witkin et al., 1977a, 
1977b). 
In the discussion of the Tenore LSAI in relation to 
other approaches to defining learning style, it is suggested 
that there is little clear description of both the numerous 
dimensions of cognitive/learning style in the literature 
and the usefulness of these instruments to educators in 
relation to educational processes, to educational outcomes, 
and to educational implications. 
Tenore (1979) has described this as the "but what 
algebra format do I put the student in" syndrome. This 
actually addresses the problem of diagnosing and prescrib¬ 
ing educational learning modes and appropriate content from 
instruments, that is, the educational processes to the 
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educational outcomes. Consequently, this study involves an 
answer (as a latent function) to the question: Why use the 
Tenore LSAI? 
Design 
Sample. Data were collected for students in four sec¬ 
tions of an introductory psychology course which is a re¬ 
quired course in many of the major programs and is a popular 
elective course in most other majors. The course is a com¬ 
petency-based design in which grade is determined by demon¬ 
stration of mastery of the stated competencies. The sample 
consisted of 134 students. The broad elective status of the 
course in combination with the required status allowed a 
cross-section of students from various majors to enroll. 
Instrumentation. The measuring instruments selected 
were based upon: 
1. the indication of high usage in community college 
as previously indicated in the review of the 
literature (GEFT and LSI) and, 
2. the development of the Tenore LSAI and its use at 
Bunker Hill Community College as an integrative 
force in a well-defined learning environment 
(Tenore, 1979). 
A complete description of each of the cognitive/learning 
style instruments follows: 
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1• The Kolb Learning Style Inventory (LSI) 
The LSI was developed to measure individual learn¬ 
ing styles derived from experiential learning theory (Kolb, 
1976) . As described in the technical manual for the test, 
Kolb had three major aims in designing the instrument. 
These were that it should: 
a. be brief and straightforward in order that 
learning style scores could be used directly 
as feedback to be used in both the learning 
situation and in research 
b. allow student response to it in a way similar 
to the student response to a learning task in 
that balancing opposing tensions in learning 
situations would be a requirement of the test 
c. be a valid measure of learning styles insofar 
as it can predict student behavior that is 
consistent with the theoretical basis of the 
test. 
The Kolb test is composed of nine sets of four self- 
descriptive adjectives. Each of the items requires the 
student to rank order the four words in a way that best 
describes his/her learning style. One word in each set 
corresponds to one of the four learning modes described by 
Kolb. These are labeled Concrete Experience (CE), Reflec¬ 
tive Observation (RO), Abstract Conceptualization (AC), and 
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Active Experimentation (AE). The LSI measures the student's 
relative emphasis on the four sums of rankings. It also 
indicates the degree to which the student emphasizes ab¬ 
stractness over concreteness (AC-CE) and the extent to which 
the student emphasizes action over reflection (AC-RO). A 
learning style description based on the centile ranks of 
the learning mode can be determined. 
2. The Group Embedded Figures Test (GEFT) 
The GEFT is a group bipolar test that measures field- 
independence or field dependence (Oltman et al., 1971). 
Subjects taking this test are given twelve minutes to find 
simple figures that are embedded in a series of complex 
geometric designs. It actually has three sections: the 
first containing seven simple items and primarily for 
practice, and the second and third sections, each of which 
contains nine more difficult items (Witkin et al., 1971). 
Scores depend on how many of the embedded figures are 
identified correctly. Field-independence (FI) versus field- 
dependence (FD) is interpreted as measuring an analytical 
versus a global way of perceiving. Of the various measures 
of cognitive style, "the field-independence/dependence 
dimension is unquestionably the most widely known and most 
thoroughly researched" (Kogan, 1973). Research on the GEFT 
and Other measures of FI/FD by Witkin and his associates 
has been ongoing for approximately twenty-five years. 
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This study attempts to replicate some previous findings of 
Witkin and his associates regarding FI/FD relationships 
with major program and academic achievement (see Witkin et 
al., 1977). 
3• The Tenore Learning Style Assessment Inventory 
(LSAI). 
This inventory has been described in detail in 
Chapter II of this study in relation to the theoretical 
basis of the instrument. The inventory is a fairly long and 
somewhat complicated instrument that measures twenty-seven 
learning style characteristics as they cluster in six 
dimensions of style orientation. Currently, this consists 
of the original one-form of the inventory consisting of 
two hundred sixteen items (unrevised version). The answer 
sheet for the twenty-seven characteristics contains 
"never to always" choices. There are eight statements for 
each characteristic which are typed in a random-sort format. 
The characteristics measured were: 
Cluster 1. Cognitive or Theoretical elements. Four 
are measured in two modes - language (words, 
sentences, and their meanings), and mathe¬ 
matics (numbers, measurements, and their 
meanings). The modes are audio and visual. 
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Cluster 2. Sensory Input. Five are measured. These 
are auditory, olfactory, savory, tactile, 
and visual. 
Cluster 3. Central Nervous System Activities. Two 
are measured. These are proprioceptive¬ 
ness and kinesthesis. In relation to the 
Central Nervous System, these are critical 
to tasks requiring coordination of bodily 
senses, movements, and functions. 
Cluster 4. Relationship Patterns. These reflect 
developmental stages and three are measured 
They are significant others, peer groups, 
and self. 
Cluster 5. Affective Characteristics. Eight are 
measured that appear to be uni-cultural 
and uni-social. These are caring, self- 
Cluster 6. 
awareness, interactive skills, non-verbal 
communications, appreciations of structure 
and form, appropriate behaviors required: 
psychological, social, and physical. 
Methods of Reasoning. There are two cate¬ 
gories, deductive and inductive. Five 
types are measured: one of deductive and 
four of inductive reasoning. These are 
magnitude, differences, relationships and 
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appraisal types of making inductive 
inferences. 
The characteristics of these six clusters total twenty- 
seven. They are listed on the annotated answer sheet which 
appears in the appendix. A longer description of each item 
with examples indicated may be found in the Technical Manual 
which is now in publication process by the Network for 
Educational and Training Services (NETS) 
Student characteristics. Data involving some selected 
student characteristics were drawn from a student question¬ 
naire given at the time of test administration. These in¬ 
cluded age, sex, major program, year/semester of enrollment, 
American/ESL. Achievement levels in reading comprehension 
and mathematics were ascertained. In addition, GPA by major 
programs, by subject matter grouping (i.e., science, social 
science, humanities, etc.), and in the competency based 
introductory psychology course were computed or gathered 
for use in the study. 
Student achievement. Achievement, for the purpose of 
this study, involved the student final grades in the com¬ 
petency based psychology course and the various computed 
GPA in all completed courses, in major program, and by 
various subject grouping. 
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Procedures. The approach used in this preliminary in¬ 
vestigation to answer the questions stated in Chapter I is 
described as an exploratory field study. It is inquiry 
aimed at discovering the relations and the interactions 
between social, psychological, and educational variables 
in a real social structure (Kerlinger, 1973). This approach 
seeks what is rather than predicting relations to be found. 
As stated earlier, such studies have three purposes: 
1. to discover significant variables in the field 
situation 
2. to discover relations among variables 
3. to lay groundwork for later, more systematic 
and rigorous testing of hypothesis (Kerlinger, 
1973) . 
It is recognized in this description that the field study 
approach is an ex post facto scientific inquiry in which 
the main weaknesses are the lack of ability to manipulate 
independent variables and to randomize (Kerlinger, 1973). 
However, exploratory field studies are also defined as 
being: "... strong in realism, significance, strength 
of variables, theory orientation, and heuristic quality" 
(Kerlinger, 1973, page 406). The nature of the study then, 
has in part, determined some of the procedures. 
In regards to the interrelationships among the 
cognitive/learning style measurements, means and standard 
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deviations of the scores are examined and all statistically 
significant correlations found between these measures or 
their sub—scores are identified (correlation matrices 
appear in the appendix). 
The cognitive/learning style measures and student 
achievement scores are analyzed as follows: 
1. Student GPA and hours in the various discipline 
areas have been computed separately for the 
same six categories previously listed. Data for 
cumulative GPA's have been analyzed and correla¬ 
tions have been computed. 
2. Student achievement in the competency-based 
introductory psychology course has been analyzed 
using the scale: 0=N (no credit), 1=D, 2=C, 3=B, 
and 4=A and correlations have been computed for 
all. 
Correlation coefficients computed have been the Pearson 
Product Moment Correlations. 
CHAPTER IV 
RESULTS 
Introduction 
The categorizing, ordering, manipulating, and summa¬ 
rizing of the data to obtain indications of the interrela— 
tionships among the cognitive and learning style measures 
appear in Table 1 through Table 18. The analysis of the 
Pearson Product Moment Correlations, are, in these results, 
reported as correlation coefficients (r) and as the per¬ 
centage of shared variance, which is the square of the 
• . . 2 
correlation coefficient (r ). This statistical maneuver 
allows the expansion of the correlation as a percentage of 
the variation in one variable with the variation in the 
other. This shared variance of each coefficient of corre¬ 
lation will provide a basis of comparison for review of the 
results. In this comparison, once the correlation between 
two variables is known, then the percentage of the shared 
variance, which is an estimate of the predictive efficiency 
of the data under consideration, is also known. 
Means and standard deviation of cognitive/learning 
style test scores were similar to those described in test 
manuals which provide such information. These are listed 
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in Table 1. in cases where the standard deviations seem 
to require questioning (i.e., Kolb 5 Mean = 3.6716, 
S.D. = 77.7617), the results are consistent with scores 
having + values. Table 1: Variables Studied with Number 
of Cases, Means, Standard Deviations, appears on the 
following page 60. 
Correlations Between the 
Kolb LSI and McCarthy 4MAT Survey 
The results between the Kolb LSI and the McCarthy 
4MAT Survey (Table 2) indicate no significant correlation 
between the sets of data. These were included in this 
study because the McCarthy test is claimed to be directly 
based upon (an adaptation of) the Kolb instrument. McCarthy 
has not performed studies on the 4MAT Survey but claims 
(for the 4MAT Survey) the same reliability and validity as 
the Kolb LSI. It would appear that the McCarthy simplifi¬ 
cation of the Kolb item-language has somehow changed the 
conceptions of the Kolb items. Had correlations and shared 
variances been high enough, i.e., with strong significance 
levels, the McCarthy version of the Kolb instrument might 
be considered as an alternative instrument for use with 
community college students whose language abilities are 
usually less than those demanded by the Kolb instrument. 
The high positive correlations inferred by McCarthy did not 
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occur. Of the six variables, only the Active Experimenta¬ 
tion (AE) elements of the McCarthy and Kolb showed a shared 
variance of 2.7% (r=.1629, p=.03, n=134). Since the McCarthy 
AE is supposed to be a direct reflection of the Kolb AE, the 
shared variance of 2.7% is of less importance than the fact 
that 97.3% of the variance is not explainable in terms of 
the correlation at all. 
It is of note that there were correlations among other 
Kolb and McCarthy elements that were not expected. These 
were: 
Kolb Concrete Experience (CE) and McCarthy Active Ex¬ 
perimentation (AE) showed a shared variance of 2.7% (r=.1635, 
p=.03 , n=134) . 
Kolb Reflective Observation (RO) and McCarthy Active 
Experimentation (AE) showed a shared variance of 2.8% 
(r=.1670, p=.027, n=134) . 
Kolb Reflective Observation (RO) and McCarthy Active 
Experimentation minus Reflective Observation (AE-RO) showed 
a shared variance of 5% (r=.2232, p=.005, n=134). 
Kolb Abstract Conceptualization (AC) and McCarthy 
Abstract Conceptualization minus Concrete Experience (AC- 
CE) showed a shared variance of 4.7% (r=.2169, p=.006, 
n=134) . 
Kolb Active Experimentation (AE) and McCarthy Active 
Experimentation minus Reflective Observation (AE-RO) showed 
a shared variance of 2.5% (r=.1565, p=.036, n=134). 
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TABLE 1 
VARIABLES STUDIED: MEANS, STANDARD 
DEVIATIONS 
(Number: of cases is 134) 
VARIABLE MEAN STD DEV VARIABLE MEAN STD DEV 
GEFT 10.2537 5.6391 VI 24.7761 4.9867 
KOLBl 14.5448 3.4806 V2 22.3955 5.0872 
KOLB2 14.5448 3.6514 V3 27.9254 5.1279 
KOLB 3 16.2612 3.9393 V 4 25.7313 5.2346 
KOLB 4 16.4925 3.4766 V5 28.0075 4.7533 
KOLB5 2.4851 13.9821 V6 25.4179 5.3471 
KOLB6 8.6716 77.7617 V7 28.8955 4.9966 
Credits 15.4328 16.6668 V8 30.1343 5.0468 
Ethnic .6955 . 4295 V9 27.9179 4.5040 
PsyGrd 3.2164 2.1914 V10 26.4403 5.0791 
Mathl 5.0672 5.6598 Vll 28.1269 4.7294 
Math2 3.4552 5.1629 V12 29.5970 5.2988 
Math 3 2.7090 4.6109 V13 28.5970 5.0533 
Math4 10.6866 13.0248 V14 24.5821 4.9846 
ReadComp 8.4851 9.1838 V15 24.8955 4.6619 
Age 21.4925 13.3545 V16 26.7313 5.2988 
Sex 1.1940 .6770 V17 27.5746 4.8222 
GPA 2.7044 1.3526 V18 28.8582 4.6858 
GPASCI .6119 1.6078 V19 25.8433 4.5782 
GPASS .6416 1.5531 V20 23.0299 4.6387 
GPAHUM 1.5433 1.7216 V21 27.2761 5.7379 
GPABUS . 7965 1.6909 V22 29.6269 4.9656 
GPABS 1.7463 2.2468 V2 3 26.5299 4.5085 
GPAMATH 1.4851 2.3291 V2 4 29.2090 4.4436 
Program 2.6940 4.8595 V25 26.0373 4.9863 
Day/DCE .9051 .7356 V26 
V27 
28.5522 
24.6642 
4.9396 
4.9569 
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These results were not expected because previous 
studies have supported prediction concerning interrelation¬ 
ships between the Kolb LSI subscales as follows: 
1. LSI:AE-RO should positively correlate with 
LSI:AE and negatively with LSI:RO because the 
former is merely a linear combination of the 
last two. 
2. LSI:AC-CE should positively correlate with 
LSI:AC and negatively with LSI:CE for the 
same reason as stated above (Kolb, 1976). 
It is interesting to note that these predictions were 
supported in the interrelationships between the Kolb LSI 
and the corresponding subscales on the McCarthy 4MAT Survey 
as indicated above, except in the case of the AC-CE and CE 
scales. This correlation was negative (r=-.1238, p=.007, 
n=134) . However, in these data, a minimum of 9 5% of the 
variation is not explainable in terms of the correlation at 
all. 
The complete data for the correlations computed for the 
McCarthy 4MAT Survey and the Kolb Learning Style Inventory 
appear in Table 2. 
Pearson Product Moment Correlations 
The Pearson Product Moment Correlation was used to 
determine the presence, strength, and direction of 
TABLE 2 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE KOLB LSI AND MCCARTHY 4MAT SURVEY 
K0LB1 KOLB 2 KOLB3 KOLB4 K0LB5 K0LB6 
MCC1 .1311 
(134) 
£=.066 
-.1180 
(134) 
£=.087 
-.0759 
(134) 
£=.192 
.1030 
(134) 
p=.118 
-.1238 
(134) 
p=.077 
-.0758 
(134) 
£=.192 
MCC2 
.1271 
(134) 
p=.072 
-.0309 
(134) 
p =. 3 6 2 
-.0076 
(134) 
p=.465 
.0920 
(134) 
£=.145 
-.1036 
(134) 
P=.117 
-.0755 
(134) 
£=.193 
MCC3 .1028 
(134) 
£=.119 
-.0927 
(134) 
£=.143 
.0487 
(134) 
p = . 2 8 8 
.0688 
(134) 
£=.215 
-.0865 
(134) 
p=.160 
-.0741 
(134) 
£=.198 
MCC4 . 1635 
(134) 
£=.030 
-.1670 
(134) 
p=.027 
-.0465 
(134) 
p =. 2 9 7 
.1629 
(134) 
p=.030 
-.1245 
(134) 
p = . 0 7 6 
-.0711 
(134) 
p=.207 
MCC5 -.0503 
(134) 
p=.282 
.0495 
(134) 
p=.285 
.2169 
(134) 
£=.006 
-.0646 
(134) 
p=.2 2 9 
.0668 
(134) 
£=.221 
.0045 
(134) 
p=.480 
MCC6 .1109 
(134) 
p=.101 
-.2232 
(134) 
p=.005 
-.0975 
(134) 
p=.131 
.1565 
(134) 
p=.036 
-.0785 
(134) 
p=.184 
-.0156 
(134) 
p=.429 
Coefficients of correlations, number of cases, and 
levels of significance. 
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relationships. in the analysis of the balance of the 
results, the Kerlinger (1973, pp224, 225) standards of cor¬ 
relations were applied. These state that: 
0 to + .50 are considered low 
+.50 to +.70 are considered moderate 
+.70 to +.86 are considered high 
+.86 and up are considered very high. 
In applying these standards, all 761 correlations calculated 
fell below +*50/ So all results are considered low. (Com¬ 
plete correlation data are included in each of the tables). 
Consequently, the results were then reviewed for insights 
into possible relationships that might be useful for future 
research. These reviews were based upon the levels of 
significance (p) computed. Although all data are reported 
in the tables, only correlations with levels of significance 
of .01 or less are included in these results. The sample 
size was constant at n=134. 
Comparison of GEFT and LSAI. In the examinations of 
the correlations among the cognitive/learning style instru¬ 
ments, the Group Embedded Figures Test (GEFT) and the Tenore 
Learning Style Assessment Inventory (LSAI), no coefficient 
of correlation of +.50 or higher was computed. The Group 
Embedded Figures Test and the Tenore Learning Style Assess¬ 
ment Inventory showed that there is a low, negative correla¬ 
tion between the LSAI element in the cultural relationship 
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cluster, for Family Orientation (FO) (r=-.2232, p=.003, 
n-134) . it should be noted that the shared variance of 
these variables is 5.58% at the . 003 significance level, 
which is just slightly above the chance level. However, it 
should also be noted that this indication of a negative 
correlation is in keeping with other reported results of 
the social interactions and the formal relationship pre¬ 
ferences of field independent subjects (Witkin et al., 1976). 
The complete data for the correlations computed for the 
Group Embedded Figures Test and the Tenore Learning Style 
Assessment Inventory elements appear in Table 3. 
Comparison of GEFT and LSI. The Group Embedded Figures 
Test correlated positively with the Kolb Learning Style In- 
ventory:AC (r=.2387, p=.003, n=134). Once again, this is 
supported in other studies and, in particular, by Kolb (1971) 
who described AC (Abstract Conceptualization) as indicating 
an analytical, conceptual approach to learning that relies 
heavily on logical thinking and rational evaluation. Kolb 
described AC individuals as being more oriented toward things 
and symbols, and less toward other people, which would be 
in keeping with the behavior described for field independ¬ 
ence . 
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TABLE 3 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT AND THE LSAI 
GEFT GEFT GEFT 
VI -.1231 
(134) 
£=.078 
V10 .0344 
(134) 
£=.347 
V19 -.0567 
(134) 
£=.258 
V2 . 0136 
(134) 
p=.451 
Vll 
-.0861 
(134) 
£=.161 
V20 -.0581 
(134) 
£=.253 
V3 -.0763 
(134) 
p=.190 
V12 
-0665 
(134) 
p=.223 
V21 -.2362 
(134) 
£=.003 
V4 -.0647 
(134) 
p=.229 
V13 -.0732 
(134) 
p=.200 
V22 -.0962 
(134) 
p=.134 
V5 .0218 
(134) 
p=.401 
V14 .0166 
(134) 
£=.414 
V23 -.0240 
(134) 
£=.392 
V6 -.1095 
(134) 
£=.104 
V15 -.0691 
(134) 
£=.214 
V2 4 .0135 
(134) 
£=.439 
V7 -.0676 
(134) 
p=.219 
V16 -.0110 
(134) 
£=.450 
V25 -.1028 
(134) 
£=.119 
V8 -.0200 
(134) 
p=.409 
V17 -.0389 
(134) 
p=.32 8 
V26 -.0018 
(134) 
£=.492 
V9 -.0110 
(134) 
p=.450 
V18 -.0567 
(134) 
p=.258 
V2 7 .0752 
(134) 
p=.194 
Coefficients of correlations, number of cases, and 
levels of significance. 
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TABLE 4 
PEARSON PRODUCT MOMENT CORRELATIONS 
THE GEFT AND THE LSI 
FOR 
Kolb 1 Kolb 2 Kolb 3 Kolb 4 Kolb 5 Kolb 6 
GEFT -.0592 
( 134) 
p=.248 
-.1032 
( 134) 
p=.118 
. 2387 
(134) 
p=.003 
.0634 
(134) 
p=.233 
.1419 
(134) 
p=.051 
.0961 
(134) 
p=.13 5 
Coefficient of correlation, number of cases, 
significance level 
Comparison of LSI and LSAI. The 162 correlations be¬ 
tween elements of the Kolb Learning Styles Inventory and 
the Tenore Learning Style Assessment Inventory produced 
few results of any note. What existed were in the Kolb 
LSI: AC-CE and Tenore LSAI: element V19 for Transactional 
Preference (r=.2281, p=.004, n=134), the Kolb LSI: AE-RO 
and Tenore:V19 (r=.2524, p=.002, n=134), and the Kolb 
LSI: AC and the Tenore LSAI:V27, Deductive Reasoning Pat¬ 
terns (r=.2737, p=.001, n=134). Respectively, the shared 
variances for these results are 5.2%, 6.4%, and 7.5%, 
which are up to chance level. This may be because Kolb, 
reflecting his basis in Jungian Trait theory, clusters his 
variables, but Tenore, in an eclectic, wide-ranging group¬ 
ing, does not. Only a factor analysis study will compute 
what variables, if any, in these instruments are measuring 
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the same thing. This is an indication of direction of 
future experimental studies. It should also be noted that 
the Kolb LSI: AC-CE and AE-RO, which are indicated as being 
different variables in the Kolb conceptual schema of Learn¬ 
ing Style both have some correlation with the Tenore LSAI: 
V19 Transactional (AC-CE with V19: r=.2281, p=.004, n=134 
and AE-RO with V19: r=.2524, p=.002, n=134). These two of 
Kolb elements, which emphasize the extent to which one 
emphasizes abstractness over concreteness (AC-CE) and the 
extent to which one emphasizes active experimentation over 
reflection (AE-RO), indicate some relatedness to one of 
twenty-seven elements in the Tenore LSAI. This element 
describes a need for transactional experience defined as 
the desire to recognize or establish with others a positive 
communication system which influences their actions or 
goals. This might imply that the psychological need to 
transact transcends the active experimentation vs. reflec¬ 
tion categories of the Kolb instrument. This may indicate 
the need for research in this area to determine the 
strength of this need in influencing learning choices 
made by people in their quest for defining/acquiring new 
behavior. 
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Finally, the data indicate a relationship between 
the Kolb LSI: AC and the Tenore LSAI: V27, Deductive 
Reasoning Patterns (r=.2737, £=.001, n=134). Once again 
the result, although weak, supports the relationship be¬ 
tween an analytical, conceptual approach to learning that 
relies on logical thinking and rational evaluation and 
indicates need for experimental studies with this par¬ 
ticular focus. 
The complete data for the correlations computed for 
the Kolb LSI (6 categories) and the Tenore LSAI (27 
elements) appear in Table 5. 
Cognitive/Learning Style and Achievement 
At this point in the analysis of the various results 
of data, the focus is on the various measures of cognitive/ 
learning style and achievement. 
Achievement motivation. The first of the measures 
of achievement was the achievement motivation score (NACH). 
In review of the statistical data, no correlations of 
significance were found among the NACH measures and the 
Kolb LSI categories or the Tenore LSAI elements. Table 6 
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TABLE 5A 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE LSI AND THE LSAI (VI - V13) 
KOLB1 KOLB 2 KOLB3 KOLB4 KOLB 5 KOLB6 
VI .0435 
£=.309 
.0410 
£=.319 
.0045 
£=.479 
-.0140 
£=.436 
-.0695 
£=.212 
-.0706 
£.209 
V2 -.0781 
p=.185 
.1101 
£=.103 
.1756 
£=.021 
.0429 
£=.311 
-.0084 
p=.462 
-.0942 
£=.140 
V3 -.0727 
£=.202 
-.0637 
£=.232 
.1361 
£=.058 
-.0540 
p=.268 
.0914 
£=.147 
.0530 
£=.272 
V 4 .0733 
£=.200 
-.0226 
£=.398 
.0341 
£=.348 
.0139 
£=.437 
.0092 
£=.458 
.0216 
£=.402 
V5 -.0375 
£=.333 
-.0375 
£=.334 
.1200 
£=.082 
.0025 
£=.489 
.0350 
£=.344 
-.0147 
£=.433 
V6 -.0111 
£=.449 
.008 3 
£=.462 
. 1351 
£=.060 
-.0795 
£=.181 
.0112 
£=.449 
-.0289 
£=.370 
V7 .0461 
£=.298 
-.0405 
£=.321 
.1213 
£=.081 
-.1048 
£=.114 
.1531 
£=.039 
.1371 
£=.057 
V8 -.0723 
£=.203 
-.1097 
£=.104 
.0935 
£=.141 
.0005 
p=.498 
.0755 
£=.193 
.0506 
£=.280 
V9 .0863 
£=.161 
-.0146 
£=.433 
-.0352 
£=.343 
-.0901 
£=.150 
-.0106 
p=.452 
.0168 
£=.424 
V10 -.0634 
£=.169 
-.1448 
£=.048 
.1426 
£=.050 
-.0816 
£=.174 
.1672 
£=.027 
.1296 
£=.068 
Vll .0309 
£=.361 
-.0458 
£=.300 
-.0991 
£=.127 
-.1662 
p=.026 
.0234 
£=.394 
.0623 
£=.237 
V12 -.0100 
£=.454 
-.0783 
£=.184 
.0804 
£=.178 
-.0822 
£=.173 
.0354 
£=.342 
.0210 
p=.405 
V13 .0481 
£=.291 
-.0430 
p=.311 
.0680 
£=.217 
-.0104 
£=.452 
.0007 
p=.497 
.0089 
£=.459 
(n= 134) 
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TABLE 5B 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE LSI AND THE LSAI (V14 - V27) 
(n=134) 
KOLBl KOLB2 KOLB 3 KOLB 4 KOLB5 KOLB6 
V14 .0280 
£=.374 
.0523 
£=.274 
.0703 
£=.210 
-.0210 
£=.405 
.1327 
£=.063 
.1223 
£=.080 
V15 .0605 
p=.244 
-.0514 
P=.278 
-/0120 
£=.445 
-.0130 
£=.441 
-.0319 
£=.357 
-.0176 
£=.420 
V16 -.0805 
£=.178 
-.0149 
£=.432 
.1345 
£=.061 
-.0275 
£=.376 
. 1986 
£=.011 
.1505 
£=.041 
V17 -.0264 
£=.381 
-.0380 
£=.332 
.0221 
£=.400 
-.1220 
£=.080 
.0112 
£=.449 
.0014 
p=.494 
V18 -.0155 
£=.429 
-.0284 
£=.372 
.0281 
£=.374 
.0029 
£=.487 
.0307 
£=.363 
.0025 
£=.489 
V19 -.0470 
£=.295 
-.0907 
£=.149 
.0065 
£=.470 
.0139 
£=.437 
.2281 
£=.004 
.2524 
£=.002 
V20 .1475 
p=.044 
.0891 
£=.153 
.0218 
£=.401 
.0079 
p=.464 
-.0137 
£=.438 
.0142 
£=.435 
V21 .0782 
£=.184 
.0696 
£=.212 
-.0202 
£=.408 
.0730 
£=.201 
.0007 
£=.497 
.0414 
£=.317 
V22 -.0808 
£=.177 
-.0617 
£=.239 
.0192 
£=.413 
-.0764 
£=.190 
.0838 
£=.168 
.0599 
£=.246 
V23 -.0113 
£=.448 
.0116 
£=.447 
.0887 
£=.154 
-.0211 
p=.404 
.0960 
£=.135 
.0821 
£=.173 
V2 4 -.1328 
£=.063 
-.0701 
£=.210 
.0656 
p=.226 
-.1050 
£=.114 
.0504 
p=.282 
.0139 
p=.437 
V25 -.0003 
£=.499 
-.0156 
£=.429 
.1411 
£=.052 
.0076 
p=.465 
.1712 
£=.024 
.1558 
£=.036 
V26 -.0404 
p=..322 
-.0318 
£=.358 
. 1595 
£=.030 
-.1022 
£=.120 
.0900 
£=.150 
.0400 
p=.322 
V27 -.1039 
p=.116 
.0089 
p=.459 
.2737 
£=.001 
.0263 
£=.382 
.1856 
p=.016 
.1112 
£=.101 
lists the data for the LSI and the NACH. 
data for the LSAI and the NACH. 
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Table 7 lists the 
TABLE 6 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE LSI AND THE NACH 
Kolb 1 Kolb 2 Kolb 3 Kolb 4 Kolb 5 Kolb 6 
NACH .1251 
( 134) 
p=.3 90 
-.0182 
( 134) 
p=.07 5 
.0336 
( 134) 
p=.417 
-.0587 
( 134) 
p=.3 50 
-.0405 
( 134) 
p=.250 
.0244 
( 134) 
p=.321 
Coefficients of correlation, number of cases, 
significance level 
The NACH and the GEFT indicated a correlation reported 
with a shared variance of 7.88%. This correlation, which 
appears in Table 8, is weak but expected and in keeping 
with the description of the behavioral characteristics of 
the NACH/GEFT population as sharing characteristics re¬ 
lated to: 
- formal relationships 
- attention centered on instructional objectives 
- encourages independent student achievement 
- encourages competition 
- encourages task orientation 
(Ramirez and Castaneda, 1974, pp. 177-178). 
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TABLE 7 
PEARSON PRODUCT MOMENT CORRELATIONS 
FOR THE LSAI AND THE NACH 
NACH NACH NACH 
VI 
.0359 
(134) 
£=.340 
V10 .1197 
(134) 
£=.1197 
V19 -.0155 
(134) 
P = . 4 2 9 
V2 
-.0702 
(134) 
£=.210 
Vll 
-.0569 
(134) 
£=.257 
V20 -0010 
(134) 
£=.496 
V3 -.1113 
(134) 
£=.100 
V12 
-.0165 
(134) 
£=.425 
V21 -.0309 
(134) 
£=.361 
V4 .0116 
(134) 
£=.447 
V13 .0599 
(134) 
£=.246 
V22 .0184 
(134) 
£=.416 
V5 .0677 
(134) 
£=.157 
V14 .0322 
(134) 
p=.356 
V2 3 -.0167 
(134) 
£=.424 
V6 .0223 
(134) 
£=.399 
V15 -.0483 
(134) 
£=.290 
V24 .1214 
(134) 
£=.061 
V7 .0736 
(134) 
£=.199 
V16 .0691 
(134) 
£=.214 
V25 -.0176 
(134) 
£=.420 
V8 .0918 
(134) 
£=.146 
V17 .0399 
(134) 
£=.323 
V26 .0577 
(134) 
£=.254 
V9 -.0041 
(134) 
p=.481 
V18 .0577 
(134) 
p=254 
V27 .0687 
(134) 
£=.215 
Coefficients of correlations, number of cases, 
levels of significance. 
and 
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TABLE 8 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT AND THE NACH 
NACH 
GEFT .2808 
( 134) 
£=.001 
Coefficient of correlation, number of cases, 
significance level. 
Psychology grade (PSYGR). The second variable relating 
to achievement is the grade in a competency-based psychology 
course. There were no correlations of any significance 
between the psychology grade (PSYGR) and the Kolb LSI 
categories or with the GEFT scores. These data appear in 
Table 9 and Table 10. 
TABLE 9 
PEARSON PRODUCT 
THE KOLB 
MOMENT CORRELATIONS 
AND THE PSYGR 
FOR 
Kolb 1 Kolb 2 Kolb 3 Kolb 4 Kolb 5 Kolb 6 
PSYGR .0455 
( 134) 
£=.301 
.1129 
( 134) 
p=.097 
.0430 
( 134) 
p=.311 
-.0111 
( 134) 
p=.44 9 
.0309 
( 134) 
p=.362 
.0250 
( 134) 
p=.387 
Coefficients of correlation, number of cases, 
significance level. 
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TABLE 10 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT AND THE PSYGR 
GEFT 
PSYGR .0113 
( 134) 
p = . 4 4 8 
Coefficient of correlation, number of cases, 
significance level. 
The prime correlation (Table 11) occurred with the 
element Savory in the Tenore LSAI (r=.2136, p=.007, n=134) 
with a shared variance of 4.56%. This would appear to 
corroborate the earlier emphasis made on the actual lack 
of any significantly high correlations. In this instance 
an indicated relationship between a psychology grade and 
one's perception of one's sense of taste becomes more in per¬ 
spective when it is emphasized that 95.44% of the variance 
is not explainable in terms of the correlation at all. 
Other elements of the Tenore LSAI which showed weak corre¬ 
lations with PSYGR (Table 11) that should be explored in 
future research are: 
- Visual Linguistics ? 
(r=.1788, p=.019, n=134, r =3.22%) 
- Esthetics 2 
(r=.1895, p=.014, n=134, r =3.59%) 
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- Ethics 
(r=.1858, p=.016, n=134, r2=3.45%) 
- Independent Relationship Pattern 
(r=.1913, p=.013, n=134, r2=3.66%) 
- Magnitude Reasoning 
(r=.1795, p=.019, n=134, r2=3.22%). 
These data indicate that the competency-based course grade 
(PSYCH) has a weak relationship with elements related to 
reading, attention to structure and form, sense of respon¬ 
sibility and commitment, independence in relationship pat¬ 
terns, and logical, orderly, sequential inductive reasoning 
patterns. With regard to the instructional design and mode 
of delivery of this individualized course, these variables 
might be an indication of critical elements in a learning 
style profile for success in this particular course format. 
Table 11 contains all of the data for the correla¬ 
tions between the Tenore LSAI and the psychology course 
grade. 
Grade point average. A third approach to the explora¬ 
tion achievement and cognitive/learning style variables 
involved the student's overall grade point average (GPA) 
and some selected subject matter areas designated as social 
sciences (GPASS), humanities (GPAHUM), business (GPABUS), 
behavioral science (GPABS), science (GPASCI), and mathe¬ 
matics (GPAMATH). Please note that the GPASCI and GPAMATH 
was examined separately. 
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TABLE 11 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE TENORE LSAI AND THE PSYGR 
PSYGR PSYGR PSYGR 
VI 
.1462 
(134) 
£=.046 
V10 
.1089 
(134) 
£=.105 
V19 
. 1698 
(134) 
p =. 0 2 5 
V2 
.0(813 
(134) 
£=.175 
Vll 
.1758 
(134) 
p=.021 
V20 .0423 
(134) 
£=.314 
V3 . 1788 
(134) 
p=.019 
V12 . 1895 
(134) 
£=.014 
V21 .0634 
(134) 
p =. 2 3 3 
V4 
-.0034 
(134) 
p=.484 
V13 . 1858 
(134) 
£=.016 
V22 .1913 
(134) 
£=.013 
V5 . 1038 
(134) 
£=.116 
V14 . 1157 
(134) 
p=.092 
V2 3 .0842 
(134) 
£=.167 
V6 . 1199 
(134) 
p=.084 
V15 .1259 
(134) 
p =. 0 7 4 
V24 .1389 
(134) 
p=.055 
V7 .2136 
(134) 
p=.007 
V16 .1054 
(134) 
£=.113 
V25 .1795 
(134) 
p=.019 
V8 . 1020 
(134) 
£=.120 
V17 .1646 
(134) 
p = . 0 2 9 
V26 .1709 
(134) 
p = . 0 2 4 
V9 .1222 
(134) 
p=.080 
V18 .1333 
(134) 
p=.062 
V27 .0670 
(134) 
p=.221 
Coefficients of correlation, number of 
levels of significance. 
cases, 
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Once again, there were no significant indications of 
relatedness among the GEFT and the GPA, GPASS, GPAHUM, 
GPABUS, GPABS, (Table 12). This is consistent with Witkin, 
who reports no relationship between cumulative GPA and the 
GEFT. The same was true for the six variables of the 
Kolb LSI (Table 13). However, there was an interesting 
low negative correlation between the abstract conceptualiza¬ 
tion (AC) score of the LSI and the grade point average for 
business (r=-.1625, p=.030, n-134, r2=2.64%). This is in 
keeping with reported studies indicating that business 
majors at the M.B.A. level tend to be best at concrete ex¬ 
perience and active experimentation (Kolb, 1976). Concrete 
experience would be the polar opposite of abstract concep¬ 
tualization . 
The correlations computed for the GEFT and the various 
grade point averages indicated above appear in Table 12. 
TABLE 12 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT AND GPA, GPASS, GPAHUM, GPABUS, GPABS 
GPA GPASS GPAHUM GPABUS GPABS 
GEFT - .0299 
( 134) 
p=.366 
.07 40 
( 134) 
p=.198 
.0591 
( 134) 
p=.249 
-.0170 
( 134) 
p=.4 23 
-.0697 
( 134) 
p=.212 
Coefficients of correlations, number of cases, 
significance level. 
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TABLE 13 
KOLB 
THE CORRELATIONS 
LSI AND THE GPA1 
COMPUTED 
'S APPEAR 
FOR THE 
IN TABLE 13. 
GPA GPASS GPAHUM GPABUS GPABS 
K0LB1 
.0197 
(134) 
p=.411 
-.0735 
(134) 
£=.199 
-.0126 
(134) 
£=.442 
.1527 
(134) 
£=.039 
-.0668 
(134) 
£=.222 
K0LB2 
-.0344 
(134) 
£=.346 
.0426 
(134) 
£=.312 
.1219 
(134) 
£=.080 
-.1332 
(134) 
£=.063 
.0729 
(134) 
£=.201 
KOLB 3 .0121 
(134) 
p=.445 
.1248 
(134) 
£=.075 
.0133 
(134) 
£=.439 
-.1625 
(134) 
P=*030 
.0381 
(134) 
p=.331 
KOLB 4 . 1349 
(134) 
p=.060 
-.0757 
(134) 
£=.192 
.0595 
(134) 
£=.247 
.0758 
(134) 
£=.192 
-.0638 
(134) 
p=.232 
K0LB5 .0500 
(134) 
£=.283 
.1677 
(134) 
£=.026 
.0808 
(134) 
£=.177 
-.1171 
(134) 
£=.089 
.0635 
(134) 
£=.233 
K0LB6 .0562 
(134) 
p=.252 
. 1266 
(134) 
p=.072 
.0828 
(134) 
p=.171 
-.0291 
(134) 
p=.369 
.0418 
(134) 
p=.316 
of correlations, numbers 
significance levels. 
Coefficients of cases 
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The twenty seven elements of the Tenore LSAI showed 
indications of some relatedness to GPA overall (Table 14): 
- Ethics 
(r=.221, p=.005, n=134, r2=4.93%) 
- Histrionics 
(r=.2249, p.004, n=134, r2=5.06%) 
- Proxemics 
(r=.2181, p=.006f n=134, r2=4.76%) 
- Magnitudes Reasoning 
(r=.2217, p=.005, n=134, r2=4.92%) 
- Relationships Reasoning 
(r=.2076, p=.008, n=134, r2=4.31%) 
- Deductive Reasoning 
(r=. 2017 , p=.010, n=13 4 , r=4.07%) 
and with GPABS (behavioral sciences): 
- Esthetics 
(r=.204 2, p=.009, n=134, r2=4.17%) 
- Proxemics „ 
(r-.2238, p=.00S, n=134, r =5.01%) 
- Independent Relationship Patterns 
(r=.20587 p=.009, n=134, r2=4.24%). 
It should be noted that GPA overall shows relatedness 
to two of the academically oriented methods of inductive 
reasoning (Magnitude and Relationship Reasoning) and to 
Deductive Reasoning, which might have been expected, as well 
as to making a commitment and accepting responsibility 
(Ethics), which would also be expected to contribute to 
academic achievement. The elements concerned with role 
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playing (Histrionics) and with having a sense of the social 
and psychological distance required by a given situation 
(Proxemics) might be an indication of an attitude perhaps 
of confidence that might be projected in the learning 
environment, but this would require additional exploration. 
The GPA for the behavioral science grades (GPABS) correlated 
with Inductive Relationship Reasoning patterns and with 
a sense of the psychological and social distance required 
by a given situation (Proxemic), which might be expected to 
contribute to academic achievement in that subject matter 
area. However, the contribution of an emphasis on struc¬ 
ture and form (Esthetics) and an independent cultural rela¬ 
tionship pattern will require more study. 
Tables 14A, 14B, and 14C contain the complete data 
computed for the Tenore LSAI elements with GPA, GPASS, 
GPAHUM, GPABUS, GPABS. 
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TABLE 14A 
PEARSON PRODUCT MOMENT CORRELATIONS FOR THE 
TENORE LSAI AND GPA, GPASS, GPAHUM, GPABUS, GPABS 
(n=134) 
GPA GPASCI GPASS GPAHUM GPABUS GPABS 
VI .0842 
P=.167 
.0378 
£=.332 
.0643 
£=.230 
-.0041 
£=.481 
.0135 
£=.438 
. 1479 
£=.044 
V2 .0164 
£=.425 
.0134 
£=.439 
-.0314 
£=.359 
.0144 
£=.434 
-.0620 
£=.238 
.0621 
£=.238 
V3 .1893 
£=.014 
-.0884 
£=.155 
-.1110 
£=.101 
-.0618 
£=.239 
.0566 
£=.258 
.1223 
£=.080 
V4 .1318 
£=.064 
-.0277 
£=.375 
-.1053 
£=.113 
-.1766 
£=.021 
.0727 
£=.202 
-.0589 
£=.250 
V5 .1227 
£=.079 
.0466 
£=.296 
.0146 
£=.433 
.1191 
£=.085 
.0395 
£=.325 
. 1058 
£=.112 
V6 .1181 
£=.087 
.0330 
£=.353 
.0209 
£=.405 
.0096 
£=.456 
.0277 
£=.375 
.1353 
£=.060 
V7 .1420 
£=.051 
.0211 
£=.404 
.0688 
£=.215 
.0995 
£=.126 
.0296 
£=.367 
.1865 
£=.015 
V8 .1363 
£=.058 
.0278 
£=.375 
.0369 
p=.336 
.0596 
£=.247 
.0809 
£=.177 
.1012 
£=.122 
V9 .0553 
£=.263 
-.0418 
£=.316 
.0119 
p=.446 
-.0681 
£=.217 
-.0823 
£=.172 
.0641 
£=.231 
V10 .1188 
£=.086 
.0110 
£=.450 
.1183 
£=.087 
.1141 
£=.095 
.1487 
£=.043 
.0771 
£=.186 
Vll .1703 
£=.025 
.0204 
£=.408 
-.0183 
£=.417 
.0629 
£=.235 
.1046 
£=.115 
.1658 
£=.028 
V12 .1316 
£=.065 
.0292 
£=.369 
.0180 
£=.418 
.0482 
£=.290 
.0241 
£=.391 
.2042 
£=.009 
V13 .2221 .0583 .0677 . 1223 .0331 .1836 
£=.005 p=.252 p=.219 £=.080 £=.352 £=.017 
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TABLE 14B 
PEARSON PRODUCT MOMENT CORRELATIONS FOR THE 
TENORE LSAI AND GPA, GPASS, GPAHUM, GPABUS, GPABS 
(n=134) 
GPA GPASCI GPASS GPAHUM GPABUS GPABS 
V14 .2249 
£=.004 
.0387 
£=.328 
.0932 
£=.142 
.0974 
£=.131 
.1585 
£=.034 
.1442 
£=.048 
V15 .1256 
£=.074 
-.0686 
£=.215 
-.1298 
£=.067 
-.0386 
£=.329 
.0198 
£=.410 
.1037 
£=.117 
V16 .1782 
£=.020 
.0883 
P =. 15 5 
.0695 
£=.212 
.0761 
£=.191 
.0981 
£=.130 
.0391 
£=.327 
V17 .2181 
£=.006 
.0561 
£=.260 
.1180 
£=.087 
.1047 
p=.114 
.1332 
£= ..063 
.2238 
£=.005 
V18 .1663 
p=.027 
.0086 
p=.461 
.1500 
£=.042 
. 1869 
£=.015 
.1537 
£=.038 
.1687 
£=.026 
V19 . 1664 
p=.027 
.0632 
£=.234 
.0629 
£=.235 
.1166 
£=.090 
.0997 
£=.126 
. 1255 
£=.074 
V20 .1161 
£=.091 
-.0216 
£=.402 
-.0455 
£=.301 
-.0917 
£=.146 
-.0182 
£=.417 
.0714 
£=.206 
V21 .1537 
£=.038 
-.0372 
£=.335 
-.0327 
£=.354 
.0345 
£=.346 
.0856 
£=.163 
.1122 
£=.098 
V22 .1564 
£=.036 
.0420 
£=.315 
.0186 
£=.415 
.1593 
£=.033 
.1153 
£=.092 
.2058 
£=.009 
V2 3 .1510 
£=.041 
.0141 
£=.436 
.0005 
£=.498 
-.0459 
£=.299 
.0620 
£=.238 
.0772 
£=.188 
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TABLE 14C 
PEARSON PRODUCT MOMENT CORRELATIONS FOR THE 
TENORE LSAI AND GPA, GPASS, GPAHUM, GPABUS, GPABS CON'T 
(n=134) 
GPA GPASCI GPASS GPAHUM GPABUS GPABS 
V24 .1594 
p=.033 
.0514 
p=.278 
.0817 
p=.174 
.0544 
p=.266 
.0113 
p=.448 
.1575 
p=.035 
V25 .2217 
p=.005 
.0271 
p=.378 
. 1066 
p=.110 
.0598 
p=.246 
.0183 
p=.417 
.1740 
p=.022 
V26 .2076 
p=.008 
.1029 
p=.118 
.0289 
p=.370 
.0288 
p=.370 
.0611 
p=.242 
.1923 
p=.013 
.2017 
p=.010 
.1260 
p=.073 
.0927 
p=.143 
.0259 
p=.383 
.0721 
p=.204 
.0888 
p=.154 
V27 
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Finally, Pearson Product Moment Correlations were 
computed for the Witkin, GEFT, Kolb LSI, and Tenore LSAI 
variables with the GPA for mathematics (GPAMATH) and the 
GPA for science (GPASCI). These appear in Table 15. Once 
again there were no significant relationships indicated. 
An examination of some of the low correlation data indicated 
some relatedness between GEFT and GPASCI (r=.1411, p=.052, 
2 
n=134, r =1.99%). This is consistent with previous studies 
which report that students with more field independent 
GEFT scores tended to have higher GPA's in the natural 
sciences (Walker, 1979). The Kolb LSI active experimenta¬ 
tion variable (AE) showed a low negative correlation 
(r=-.1477, p=.004, n=134, r^=2.18%) with GPAMATH. This is 
consistent with Kolb's description of this behavior as 
tending to solve problems on an intuitive, trial-and-error 
basis, relying heavily on others for information rather 
than on one's own analytic ability. The main low correla¬ 
tion between the Tenore LSAI element for Deductive Reason¬ 
ing and the GPAMATH would be expected (r=.1899, £=.018, 
n=134, r2=3.32%). Also expected, but which had no signifi¬ 
cant results, was the theoretical cluster which includes 
the elements for audio and visual quantitative character¬ 
istics with GPAMATH. This may be inherent in the self- 
perception inventory where the student responds to what 
she/he likes to do rather than what she/he is able to do. 
This area should be examined in future research. 
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TABLE 15 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT, KOLB LSI, TENORE LSAI, AND GPAMATH, GPASCI 
(Number of cases constant at 134) 
GPAMATH GPASCI GPAMATH GPASCI GPAMATH GPASCI 
GEFT .0421 
£=.315 
.1411 
£=.052 
V6 .1846 
£=.016 
.0330 
£=.353 
V18 .0835 
£=.169 
.0086 
£=.461 
KOLBl .0033 
p=.485 
-.0694 
£=.213 
V7 .1640 
£=.029 
.0211 
p=.404 
V19 .0676 
£=.218 
.0632 
£=.234 
KOLB2 .0995 
p=.126 
-.0009 
£=.496 
V8 .1051 
£=.113 
.0278 
£=.375 
V20 .0578 
£=.254 
-.0216 
£=.401 
KOLB 3 .0353 
£=.343 
.0173 
£=.421 
V9 .0289 
£=.370 
-.0418 
£=.316 
V21 .0467 
£=.276 
-.0372 
£=.335 
KOLB 4 -.1477 
£=.044 
.0102 
£=.453 
V10.0562 
£=.260 
.0110 
£=.450 
V22 .1432 
p=.049 
.0420 
£=.315 
K0LB5 .0765 
£=.190 
-.0110 
£=.450 
Vll.0/394 
£=.326 
.0204 
£=.408 
V23 .1107 
£=.102 
.0141 
£=.436 
KOLB6 .0835 
p=.169 
-.0295 
£=.367 
V12.0160 
£=.427 
.0292 
£=.369 
V24 .1398 
£=.054 
.0514 
£=.278 
VI .1719 
£=.024 
.0376 
£=.332 
V13.0321 
£=.357 
.0583 
£=.252 
V25 .0722 
p=.203 
.0271 
£=.378 
V2 .0795 
£=.181 
.0134 
£=.439 
V14.0985 
£=.129 
.0387 
£=.328 
V26 .1569 
£=.035 
.1029 
p=.118 
V3 .0421 
£=.315 
-.0864 
£=.155 
V15-.0382 
£=.330 
-.0686 
£=.215 
V27 .1822 
£=.016 
.1260 
£=.073 
V4 -.0102 
£=.453 
-.0277 
£=.375 
V16.0892 
£=.153 
.0883 
£=.155 
V5 .0526 
£=.273 
.0466 
£=.296 
V17.0641 
£=.167 
.0561 
£=.260 
Coefficients of correlations and levels of significance. 
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Mathematics and reading test scores. All students in¬ 
cluded in the sample had taken a standardized mathematics 
achievement test (McGraw-Hill, 1970) and a standardized 
reading comprehension achievement test (McGraw-Hill, 1970) 
Pearson Product Moment Correlations were calculated between 
these scores and the Witkin GEFT, Kolb LSI and the Tenore 
LSAI scores (Table 16). There were no significant correla¬ 
tions computed for the GEFT and the mathematics and reading 
comprehension scores. This was consistent with the results 
for the GEFT with the GPAMATH scores previously reported. 
The results showed a relatedness between the total mathe¬ 
matics score and the emphasis of abstractness over concrete¬ 
ness score (AC-CE) of the Kolb instrument (r=.2290, p=.004, 
2 
n=134, r =5/24%). This is consistent with studies which 
indicate that this style is characterized by strong deduc¬ 
tive reasoning. In examining the low correlations for 
the Tenore LSAI, the mathematics scores for intermediate 
algebra (MATH 3) (r=.2046, p=.009, n=134, r2=4.19%) and the 
total mathematics score (MATH 4) (r=.2483, p=.002, n<=134, 
r =6.17%) the data showed relatedness to the element 
specified as deductive reasoning which would be expected. 
This also was indicated between the algebra score (MATH 3) 
and the audio-quantitative score of the LSAI (r=.1928, 
£=.013, n-=134, r2=3.7 2%) . This did not hold for the video- 
quantitative element which may be the result of the self- 
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perception inventory (students report that they prefer to 
listen to numbers and measurements, but not to read them). 
The data for the GEFT, LSI, LSAI and MATH 1, MATH 2, 
MATH 3, MATH 4, READCOMP appear as Tables 16A, 16B, 16C. 
Selected Student Characteristics 
Semester hours of credit completed. The correlations 
computed for the Witkin GEFT, Kolb LSI, and the Tenore LSAI 
with number of credits completed (Table 17) had nothing to 
explore. 
Ethnic. The Witkin GEFT and the Kolb LSI also had 
nothing indicated with Ethnic (American or ESL), but there 
were indications of relatedness among some of the elements 
of the Tenore LSAI and the Ethnic scores (Table 17) . These 
appeared as: 
- Taste 
(r=. 2191, £=.005, n=134, r2=4.80%) 
Proprioceptiveness 
(r=.2315, p=.004. n=13 4, r2=5.36%) 
Empathy 
(r=.2101, p=.007. n=134, r2=4.41%) 
Ethics 
(r=.2056, £=.009, n=134, r2=5.23%) 
Histrionics 
(r=.2428, £=.002, n=134, r2=5.29%) 
Kinesics 
(r=. 2236, p=.005, n=134, r2=5.29%) 
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TABLE 16A 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE KOLB LSI , TENORE LSAI AND 
(n-134) 
MATH 1-4, READCOMP 
MATH1 MATH 2 MATH 3 MATH 4 READCOMP 
KOLBl 
-.1061 
£=.111 
.0263 
£=.382 
.0006 
p=.497 
-.0373 
£=.334 
-.0850 
£=.164 
KOLB2 -.0200 
£=.409 
-.0400 
£=.323 
-.0195 
p =. 411 
-.0489 
£=.287 
-.0745 
£=.196 
KOLB 3 .1941 
p=.012 
. 1405 
£=.053 
.1669 
p=.027 
.1924 
£=.013 
.1168 
£=.089 
KOLB 4 .0144 
£=.435 
.0745 
p=.196 
.1249 
p=.075 
.0574 
£=.255 
-.0254 
£=.385 
KOLB5 .2201 
p=.005 
.1746 
p=.022 
.1787 
p=.019 
.2290 
£=.004 
.1905 
£=.014 
KOLB6 .1699 
p=.025 
.1654 
p=.026 
.1608 
p=.032 
.1998 
£=.010 
.1681 
£=.026 
VI .0088 
£=.460 
.0583 
p=.252 
.0361 
p=.340 
.0313 
£=.360 
.0137 
p=.437 
V2 .1072 
p=.109 
.1777 
p=.020 
.1928 
p=.013 
.1769 
£=.020 
.0369 
£=.336 
V3 -.0255 
£=.385 
-.0748 
£=.195 
-.0337 
p =. 3 5 0 
.0251 
£=.387 
.0282 
£=.373 
V4 .0702 
p=.210 
.1278 
p=.071 
.1251 
p=.075 
.1319 
p=.064 
.0756 
p=.19 3 
V5 -.0081 
£=.463 
.0069 
p=.468 
.0286 
p=.372 
.0357 
£=.341 
.0886 
£=.154 
V6 .0130 
p=.441 
-.0078 
£=.465 
.0013 
£=.494 
.0384 
£=.330 
.0925 
£=.144 
V7 -.0005 
£=.497 
-.0051 
p =. 4 7 7 
-.0082 
p=.46 3 
.0476 
£=.293 
.0812 
£=.175 
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TABLE 16B 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE KOLB LSI , TENORE LSAI AND 
(n=134) 
MATH 1-4, READCOMP 
MAT HI MATH 2 MATH 3 MATH 4 READCOMP 
V8 .0660 
p =. 2 2 4 
.1061 
p=.lll 
.1471 
p=.045 
. 1299 
p=.067 
.1611 
p=.031 
V9 
-.0039 
p=.482 
.0061 
p =. 4 7 2 
.0647 
p =. 2 2 9 
.0820 
p=.173 
.0864 
p=.160 
V10 .0406 
p =. 3 21 
.0829 
p=.170 
.0951 
p =. 13 7 
.0958 
p =. 13 6 
.1177 
p=.088 
Vll 
-.1503 
p=.041 
-.0945 
p=.139 
-.0679 
p =. 218 
-.1051 
p=.114 
-.0376 
p = . 3 3 3 
V12 -.0234 
p=.394 
.0428 
p=.312 
.0712 
p=.207 
.0423 
p =. 314 
.0764 
p=.190 
V13 -.0361 
p = . 3 3 9 
-.0367 
p=.328 
-.0219 
p=.401 
.0067 
p =. 4 6 9 
.0694 
p =. 213 
V14 -.0403 
p =. 3 2 2 
-.0042 
p =. 4 81 
.0179 
p=.419 
.0558 
p =. 2 61 
.0063 
p=471 
V15 -.0827 
p =. 171 
-.0227 
p =. 3 9 7 
.0042 
p=.481 
-.0132 
p=.440 
.0414 
p = . 317 
V16 .0367 
p = . 3 3 7 
.0639 
p =. 2 3 2 
.0971 
p =. 13 2 
.1088 
p=.105 
.0866 
p=.160 
V17 -.0970 
p=.132 
-.1006 
p=.124 
-.0739 
p=.198 
-.0511 
p =. 2 7 9 
-.0174 
p = . 411 
V18 -.0084 
p = . 4 6 2 
-.0489 
p =. 2 8 7 
-.0117 
p =. 4 4 7 
.0222 
p=.400 
.0639 
p=.168 
V19 .0335 
p=.350 
.0581 
p =. 2 5 3 
.0958 
p=.135 
.0888 
p =. 15 4 
.0755 
p=.193 
V20 -.1092 
p=.103 
.0223 
p = . 3 9 9 
.0869 
p=.159 
-.0083 
p=.462 
-.0875 
p=.157 
TABLE 16C 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE KOLB LSI, TENORE LSAI, AND MATH 1-4 ,READCOMP 
MATHl MATH 2 MATH 3 MATH 4 READCOMP 
V21 
-.1217 
£=.081 
-.0667 
£=.222 
-.0381 
£=.331 
-.0873 
£=.158 
-.0866 
£=.160 
V22 -.0336 
£=.350 
-.0435 
p=.309 
-.0225 
p=.398 
.0049 
£=.477 
.1146 
£=.094 
V23 .0275 
£=.376 
.0567 
£=.257 
.0997 
£=.126 
.1063 
£=.111 
. 1446 
£=.048 
V24 -.0113 
£=.448 
-.0134 
£=.439 
.0166 
£=.425 
.0448 
£=.304 
.0472 
£=.294 
V25 -.0075 
p=.466 
.0151 
£=.431 
.0371 
£=.335 
.0546 
£=.265 
.0735 
£=.199 
V26 -.0586 
p=.251 
-.0306 
p=.363 
-.0028 
£=.487 
-.0013 
£=.494 
.0179 
£=.419 
V27 .1450 
p=.047 
.1506 
£=.041 
.2046 
£=.009 
.2483 
£=.002 
.0963 
£=.134 
(n is constant at 134) 
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- Kinesthetics 
(r=.3047, £=.001, n=134. r2=9.28%) 
- Proxemics 
(r=.2252, £=.004, n=134, r2=5.07%) 
- Synoetics 
(r=.2578, £=.001, n=134, r2=6/65%) 
- Transactional 
(r=.2363, £=.003, n=134, r2=5.58%) 
- Independence 
(r=.2213, £=.005, n=13 4, r2=4.90%) 
- Inductive Appraisal Reasoning Pattern 
(r=.2282, p=.004, n=134, r2=5.21%) 
- Inductive Magnitude Reasoning Pattern 
(r=.2406, p=.003, n=134, r2=5.79%) 
- Inductive Relationship Reasoning Pattern 
(r=.2790, £=.001, n=134, r2=7.78%) 
- Deductive Reasoning Pattern 
(r=.2023, £=.010, n=134, r2=4.09%). 
In part, this may be because comparatively few ESL 
students enroll in the competency-based psychology course, 
and those who do and complete the course speak English 
quite well. See Table 17. 
Age and sex. The last findings to report concern 
elements of the three cognitive/learning style instruments 
as related with age and sex. The GEFT mean for the total 
sample was 10.25. There was no significant difference in 
GEFT scores between students under thirty years (mean=10.19) 
or those thirty years and older (mean=10.44), although 
the literature suggests that a progressive increase in 
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TABLE 17 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT, KOLB LSI, TENORE LSAI AND CREDITS, ETHNIC 
(Number of cases constant at 134) 
CREDITS ETHNIC CREDITS ETHNIC CREDITS ETHNIC 
GEFT .0467 
P=.296 
.0328 
p =. 3 5 4 
V6 .1333 
p =. 0 6 2 
.1534 
P =. 0 3 8 
V18 .0418 
p=.316 
.2576 
p=.001 
KOLBl .1206 
p=.083 
.0484 
p=.289 
V7 .1154 
p =. 0 9 2 
.2191 
p=.005 
V19 .0296 
p =. 3 6 7 
.2363 
p=.003 
K0LB2 .0986 
p=.12 8 
.1612 
p=.031 
V8 .0640 
p=.167 
. 1467 
p = . 0 4 3 
V2O-.0226 
p =. 3 9 7 
. 1769 
p=.019 
KOLB 3 .0508 
p=.280 
.0340 
p=.348 
V9 -.0063 
p =. 4 71 
.1860 
p=.016 
V21 .0339 
p = . 3 4 9 
.1867 
p=.014 
K0LB4 .0752 
p=.194 
.0600 
p=.179 
V10 .1714 
p=.024 
.2315 
p=.004 
V22 .1115 
p=.100 
.2213 
p=.005 
KOLB 5 -.0129 
p=.441 
.0223 
p=.399 
Vll .0058 
p=.474 
.2101 
p=.007 
V23 .0475 
p=.293 
.1763 
p=.021 
K0LB6 .0110 
p=.450 
.0176 
p=.420 
V12 .0004 
p=.496 
. 1697 
p=.025 
V24 .0450 
p=.303 
.2282 
p=.004 
VI .0442 
p=.306 
.1364 
p=.058 
V13 .0451 
p=.302 
.2056 
p=.009 
V25 .0610 
p=.2 42 
.2406 
p=.003 
V2 .0229 
p=.396 
.1567 
p=.035 
V14 .0640 
p=.167 
.2428 
p=.002 
V26 .0353 
p = . 3 4 3 
.2790 
p=.001 
V3 -.0390 
p=.327 
.1705 
p=.024 
V15-.0882 
p=.156 
.2236 
p=.005 
V27 .1769 
p=.020 
.2023 
p=.010 
V4 -.2337 
p=.349 
.0911 
p=.148 
V16 .1350 
p=.060 
.3047 
p=.001 
V5 .1029 
p=.118 
.1808 
p=.018 
V17 .0164 
p=.425 
.2252 
p =. 0 0 4 
Coefficients of correlations and levels of significance. 
93 
field dependence probably occurs after thirty years of age 
(Schwartz and Karp, 1967; Witkin, Goodenough, and Karp, 
1967). 
The Pearson Product Moment Correlation findings were 
low (Table 18). There were no significant correlations 
with the Kolb LSI categories. The findings for the GEFT 
correlations were low and weak (age: r=-.1444, p=.048, 
n=134, r2=2.09% and sex: r=.1780, p=.020, n=134, r2= 
3.17%. The negative correlation coefficient for age/GEFT 
might hint at the findings cited above. 
The findings for the Tenore LSAI elements and the 
variables of age and sex also indicated some low correla¬ 
tion coefficients. These hint at relationships between 
age and the various elements which sample the degree to 
which a person perceives him/herself to being empathic 
(Vll:r=.2191, p=.005, n=134), being responsive to structure 
and form (V12: r=.2406, p=.003, n=134, making commitments 
and accepting responsibility (V13: r=.2695, p=.001, n=134) 
and being independent in directing his/her own behavior and 
in making decisions (V22: r=.2088, p=.008, n=134), and are 
consistent with the emphasis on learning style elements of 
the Tenore LSAI as learned behavior which reflects experi¬ 
ence. However, the exact nature of these relationships 
needs to be explored in future research. 
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The same is true for the findings for sex and the 
elements indicating a perceived ability to combine or 
coordinate inputs from muscular functions into a specific 
response or operation which is monitored by sensory input 
(V10: r=.2221, p=.005, n=134); and its associated capacity 
(V16: r=.3248, p=.001) to synthesize a number of symbolic 
mediations into a performance of a complex physical activity 
involving motion and to deliberately stage behavior to pro¬ 
duce a desired effect (V14: r=. 2827, £=.J0J81, n=134) , 
(V22: r=.3248, p=.001r n=134) are also consistent with sex 
role perceptions (such as males are better at sports than 
females and males are better mechanics than females). 
Table 18 displays the complete data for these findings. 
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TABLE 18 
PEARSON PRODUCT MOMENT CORRELATIONS FOR 
THE GEFT, KOLB LSI, TENORE LSAI, AGE AND SEX 
(Number of cases constant at 134) 
AGE SEX AGE SEX AGE SEX 
GEFT -.1444 
p=.048 
.1780 
£=.020 
V 6 
.1696 
£=.025 
.0460 
£=.299 
V18.1745/.1865 
£=.022/.015 
KOLBl .0000 
p=.500 
-.0101 
p=.454 
V7 . 1882 
£=.015 
.1950 
£=.012 
V19.1828/.1991 
£=.017/.011 
KOLB2 .0305 
p=.363 
.1181 
£=.087 
V8 .1594 
£=.033 
.0979 
£=.130 
V20.0772/.1250 
£= .188/.075 
KOLB 3 .0154 
£=.430 
.0767 
£=.189 
V9 .0716 
£=.206 
.0669 
p=.221 
V21.1748/.1390 
£=.022/.055 
KOLB4 .0687 
p=.215 
.0581 
£=.252 
V10 .1237 
£=.077 
.2221 
£=.005 
V22.2088/.2342 
£=.008/.003 
KOLB5 .0048 
£=.478 
.1099 
£=.103 
Vll .2191 
£=.005 
.1308 
p=.066 
V23.1334/.1484 
£=.062/.044 
KOLB 6 .0004 
£=.498 
.1015 
£=.122 
V12 .2406 
£=.003 
.0136 
£=.438 
V24.1926/.1664 
£=.013/.027 
VI .1976 
p=.011 
.0263 
£=.381 
V13 .2695 
£=.001 
.0846 
£=.166 
V25.2788/.1983 
£=.001/.011 
V2 -.0041 
p=.481 
.2308 
£=.004 
V14 .1182 
£=.087 
.2827 
£=.001 
V26.2283/.2285 
£=.004/.004 
V3 .1642 
p=.029 
.1125 
£=.098 
V15 .1167 
£=.090 
.0184 
£=.417 
V27.0801/.2996 
£=.179/.001 
V4 .0469 
p=.295 
.0954 
£=.136 
V16 .1949 
£=.012 
.3248 
£=.001 
V5 . 1558 
p=.036 
.2659 
£=.001 
V17 .1753 
£=.021 
.1821 
£=.018 
Coefficients of correlations, levels of significance. 
CHAPTER V 
SUMMARY OF FINDINGS AND CONCLUSIONS 
This exploratory study essentially addressed three 
questions: 
1. What underlying relationships do cognitive/ 
learning style elements have with one another? 
2. Which of these elements relate to achievement? 
3. Which of these elements relate to age and sex? 
Seven hundred sixty one Pearson Product Moment Correlations 
were calculated and the findings were analyzed in relation 
to these questions. The complete findings are located 
throughout Chapter IV as Tables 1-18. 
Relationships Among the 
Witkin GEFT, Kolb LSAI, Tenore LSAI 
With regard to underlying relationships among the three 
instruments, which are all designated as "learning style" 
measurements in the literature, the analysis of the data re¬ 
vealed no moderate or strong relationships between and among 
these instruments. The weak correlation coefficients ranged 
from .2017 to .3248 at the significance levels of .01 or less. 
These data are reported in Tables 2 through 5 in Chapter IV. 
The measures appear to be tapping different aspects of 
cognitive/learning style. This finding would support ob- 
servations such as that of Ausubel: 
96 
97 
A serious, methodological weakness common to 
cognitive studies . . . is the fact that intra- 
or-inter task generality of functions of 
measures . . . used for cognitive style, 
its determinants, and its functional 
consequences has not been adequately established. 
It is questionable, therefore, whether the 
measures are actually indicative of stable and 
generalized cognitive traits (Ausubel, Novak, 
and Hanessian, 1978). 
In an equally wary statement, the lack of firm evidence on 
interrelationships between different measures of cognitive/ 
learning sytle is admitted by Kogan (1976). 
In part, this may be due to the lack of clear differen¬ 
tiation between what is meant by cognitive style and by 
learning style. For example, the GEFT measure for cogni¬ 
tive style is derived from perceptual tasks, and Witkin 
argues for the existence of underlying styles of thinking 
(1977). He describes the articulated, field-independent 
style as involving analyzing and structuring incoming infor¬ 
mation and the global, field-dependent mode of operation 
as accepting the totality of impressions. The problem that 
surfaces here is that Witkin'^ description indicates that 
field-dependence is an inability to impose structure. If a 
learning style is the general tendency to adopt a particular 
strategy, then Witkin's field-dependent style requires a more 
positive description of global thinking. In addition, the 
nature of the GEFT as an instrument (test) which pressures 
to find the correct answer in a defined time-line (18 
correct answers in 12 minutes) is more consistent with 
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ability tests and adds to the confusion about learning styles 
and instruments of measurement. 
In 1923, Boring surveyed the research done on the 
measurement of intelligence and concluded that "intelli¬ 
gence is what the intelligence tests test." This raised 
the question of whether or not it is possible to argue for 
a general intellectual ability (intelligence) or whether 
it is only possible to describe a series of separate, 
specific abilities (Spearman, 1927). It may well be that 
measurements of learning style, like measurements of 
intelligence, share this question, and the findings of 
this study support the conclusion that cognitive/learning 
style is what cognitive/learning style tests test. It is 
concluded that the various measures under review in this 
study are neither completely independent nor completely 
overlapping in inter-relationships. It certainly can be 
said that the identification of style depends on the parti¬ 
cular measures used to define it. 
In the absence of a clear definition of what learning 
style is, the various cognitive/learning styles become 
irrelevant. What we see are fragmented glimpses of the 
notion that how one perceives the world is how one learns. 
Vague as this is, what is really needed is to determine if 
the various instruments can make possible conscious choices 
that will lead to better achievement. 
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Th_e Witkin GEFT, Kolb LSI, Tenore LSAI and Achievement 
In examining the relatedness of the various elements 
of the instruments in relation to achievement, some low 
correlations were indicated. These findings were generally 
spotty. However, one grouping of elements in the Tenore 
LSAI which correlated weakly with achievement in the 
competency-based Principles of Psychology course did sug¬ 
gest some possible learning style elements demanded by the 
course format. This may lead to a pragmatic justification 
for using this inventory, since it demonstrates instru¬ 
mental value in matching people to a particular mode of 
instruction. 
In association with this, the knowledge of one's own 
style of learning as defined by a particular instrument can 
be important in learning to learn. The recognition of the 
implications of one's own individual learning style could 
lead to the development of a more versatile approach to 
learning. 
It is obvious from the above that if elements of 
various cognitive/learning style instruments are not rela¬ 
ted to educational outcomes, then their use in educational 
settings should be questioned. The results of this study 
indicate that the educational utility of the measures is 
indeed questionable. From this point of view, the potential 
of the Tenore LSAI lies in its having the instrumental value 
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of being able to broaden a student's perception of learning, 
and its leverage for learning how to learn via identification 
of critical elements required by different course contents 
instructional formats. In addition, the extension of 
this knowledge into the instructional design of optional 
modes for delivery of the course content-competencies 
based upon these critical elements identified for success¬ 
ful performance is a desired, if pragmatic, educational 
outcome, which is hinted at by the results of the findings. 
The Tenore LSAI is focused on the interactions of groupings 
of elements within clusters and the interactions of the 
clusters. As such, it avoids the dichotomies or bi-polar 
constructs representing preferences toward one or another 
variable that are inherent in the construction of the GEFT 
and the Kolb LSI. As such, the Tenore LSAI facilitates 
the use of the inventory that has been indicated previously. 
In addition, its broader base of possible interactions 
among its elements provides identification of more styles 
that can be successful, if supported by appropriate instru- 
tional modes. 
The Witkin GEFT, Kolb LSI, Tenore LSAI and Age/Sex 
The findings for these three measures of cognitive/ 
learning style and age/sex were also low and spotty. The 
Kolb LSI showed nothing of significance. This is somewhat 
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surprising, since Kolb (1976) has indicated that his re¬ 
search showed a tendency toward increasing abstractness as 
one grows older. However, Kolb's age groups differentiated 
sharply on the male/female variable, and the sample of 
individuals over forty years old was quite small, which may 
have introduced a sample bias that distorted his results. 
This certainly would be an area for future examination, 
since Kolb's instrument was created "to measure the indi¬ 
vidual learning styles derived from experiential learning 
theory" (Kolb, 1976, p. 1). Since experiential learning 
theory is purported to provide a model of a learning pro¬ 
cess that is consistent with the structure of human cogni¬ 
tion and the stages of human growth and development (Kolb, 
1976) , it is surprising that age was not a significant 
variable as related to the styles defined by Kolb. 
The findings involving the Tenore LSAI elements con¬ 
cerned with methods of inductive and deductive reasoning 
were among the highest (of the low) correlations computed. 
For example, V27 (deductive reasoning) shows a correlation 
(r=.2996, p=001, n=134) with sex but not with age. This 
type of reasoning is generally utilized in logical proofs, 
e.g., in mathematics and in symbolic logic. However, m 
the inductive reasoning patterns. Magnitude Reasoning (V25) 
which is categorical thinking (using rules, definitions, 
and/or classifications) shows a relatedness (r=.2788, 
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£=.001, n=134) to age but not to sex. Finally, the rela¬ 
tionship inductive reasoning pattern which is the comparison 
of two or more selected characteristics or traits through 
similarities, shows a relatedness to both age (V26: r=.2283 
p=004, n=134) and sex (V26: r=. 2285, £=.004, n=134) . 
Inductive reasoning processes yield probability conclusions, 
and deductive processes produce conclusions that are nec¬ 
essary consequences of premises and the chain of reasoning. 
Consequently, inductive processes are employed continually 
throughout life. The Relationship pattern may be indicating 
this in its correlations with both age and sex. However, 
these hints at relationships in this one cluster of the 
six clusters that make up the Tenore LSAI indicate a need 
for further research and development. 
Limitations of the Study 
Several limitations to this study must be considered: 
1. The sampling bias is clear. The sample repre¬ 
sents an inner city, community college popula¬ 
tion. As such, there are characteristics in¬ 
herently linked to that population that reflect 
socio-economic and educational disadvantages. 
2. The non-punitive grading system used at Bunker 
Hill Community College is probably reflected m 
the findings reported for overall GPA and the 
103 
subject-matter GPA's. The no-credit (N) grade 
is not figured into the GPA. Consequently, 
failures are not recorded. This could lead to 
distorted results in this area. 
3. The interpretations of the findings of the 
study have been deliberately cautious. This, 
in part, is due to a consideration that per¬ 
haps looser applications have led to much of 
the confusion about relationships reported in 
the literature. Also to be kept in mind is that 
this is an exploratory study. Inferences beyond 
the scope of its intention would be impudent. 
Future Research 
Implications for future research are pointed out 
throughout the chapters devoted to the results of the 
findings and to the conclusions drawn. Such implications 
fall into two categories: 
1. To date, few consistent interrelationships between 
cognitive/learning styles have been reported. Since 
the findings of this study have indicated that 
learning style appears to be (like intelligence) 
whatever learning style instruments measure, 
it appears that future research should focus on 
(a) the clear definition of what each scale does 
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measure, and (b) the search for the individual 
differences that underlie and explain a whole 
range of more readily observable differences. 
This type of research may be important in the 
study of educational processes, i.e., the various 
cognitive/learning style measurement instruments 
to the style of interaction, etc. 
2. The findings of this study suggest that in the 
widespread practice of categorizing and labeling 
types of learning style, operational definitions 
are not uniform. Consequently, there is a need 
for further investigation of what particular 
measures mean in terms of how learning environ¬ 
ments should be structured. 
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APPENDIX A 
A LIST OF THE TESTS SPECIFIED IN CHAPTER II 
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The following is a list of the thirty-three tests that 
were specified in Chapter II. They are listed exactly as 
they appeared in each study cited. if an author or date 
is not listed, it is because this information did not appear 
in the original work. 
1. Children's Group Embedded Figures Test. 
2. Individual Child Embedded Figures Test. 
3. Group Embedded Figures Test (Witkin et al.). 
4. Cognitive Style Interest Inventory (Hill). 
5. Cognitive Style Mapping (Hill). 
6. Cognitive Scale of Assertiveness. 
7. Sigel's Cognitive Style Test. 
8. Educational Cognitive Style Profile. 
9. Learning Style Inventory (Kolb). 
10. Learning Style Inventory (Dunn and Dunn). 
11. Learning Style Inventory (Dunn and Price). 
12. Learning Style Inventory (Price). 
13. Learning Style Inventory (Canfield). 
14. Learning Style Inventory (Canfield and Cafferty). 
15. Learning Style Inventory (Silver and Hanson). 
16. Learning Style Inventory (Renzulli and Smith). 
17. Learning Style Inventory (Grasha). 
18. Student Learning Style Scales (Grasha and Reichmann). 
19. Learning Modalities Inventory. 
20. Your Style of Learning and Thinking (Torrance). 
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21. Inventory of Learning Process (Schmeck). 
22. Adult Nowicki and Strickland Locus of Control Scale. 
23. California Test Bureau's Objective Referenced Bank of 
Items and Tests. 
24. Kelly Repertory Grid. 
25. Matching Familar Figures Test. 
26. Mehrabian Stimulus Screening Test. 
27. Orientation and Motivation Inventory. 
28. Portable Rod and Frame Test. 
29. Principles of Adult Learning Scales. 
30. Raven Matrices. 
31. Right/left Brain Functions Measure. 
32. Swassing/Barbe Modality Index. 
33. Tranaction Ability Inventory (Gregorc). 
APPENDIX B 
THE TENORE LEARNING STYLE ASSESSMENT INVENTORY 
(ANNOTATED ANSWER SHEET) 
118 
119 
TENORE LEARNING STYLE ASSESSMENT INVENTORY ANSWER SHEET. 
Name: S.S.# Date 
2_3_4 5 Items 
1. 
2. 
3. 
4. 
c: .ustei : nuim )er I 
Audio Linguistic 
Audio Quantitative 
Visual Linguistic 
Visual Quantitative 
5. 
6. 
7. 
8. 
9 . 
C Luste c num aer I! [ 
Audio 
Olfactory 
Savory 
Tactile 
Visual 
10. 
11. C luste r num ber I II 
Proprioceptiveness 
Kinesthetics 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
C luste r num Der I V 
Empathic 
Esthetics 
Ethics 
Histrionics 
Kinesics 
Proxemics 
Synoetics 
Transactional 
20. 
21. 
22. 
C luste r num Der V 
Associative (Peer) 
Family 
Independent 
23. 
24. 
25. 
26. 
27. 
C luste r nun iDer V I 
Differences 
Appraisal 
Magnitudes 
Relationships 
Deduction 


